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TECHNICAL MEMORANDUM

TO: File

FROM: Larry A. Holm/GLO
John T. Fleissner/GLO
Shara M. McBee/GLO
Bruce L. Cutright/GLO
David J. Bennett/GLO
Richard R. Onderko/GLO

DATE: December 20, 1983

SUBJECT: Chem-Dyne Site Remedial Investigation
Review of Existing Studies Including Site
Chronology
Task 1

JOB: W65310.CO

OBJECTIVE

The purpose of this technical memorandum (TM) is to summarize
pertinent existing information on the Chem-Dyne site. This
review of available information was done in accordance with
Task 1 described in the final work plan for the Chem-Dyne
RI/FS. The available data were obtained from several sources
including U.S. EPA Region V files, Ohio EPA-SWDO files, and
the U.S. Army Corps of Engineers who administered the site
cleanup performed in 1983. Other sources of information
included the Miami Conservancy District, Ohio Department of
Natural Resources, and USGS. All data summarized in this TM
were available as of May 1983 and were collected from April
through December 1983.

Existing information is reviewed in three sections. First,
the general background of the site is given. Second, the
site setting is presented by discussing several aspects of
the physical, biological, and socioeconomic environment in
the Hamilton, Ohio, area. Third, previously developed data
and site evaluations prepared by others are summarized.

The TM is concluded with four attachments: a site chronology,
overall data summaries for each groundwater monitoring well,
an inventory of existing production wells, and Roy F. Weston
soil boring logs and well construction details. The site
chronology attachment describes the major events which
occurred at the Chem-Dyne site based on the documents in
CH2M HILL files. The monitoring well data summaries include
results of organic priority pollutant analysis of samples
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from each monitoring well existing as of April 1983. The
inventory of existing production wells includes descriptions
of construction and usage for both active and abandoned wells
in the vicinity of the Chem-Dyne site. The soil boring logs
and well construction details concern the well installation
effort performed by Roy F. Weston in 1982.

CHEM-DYNE SITE BACKGROUND

SITE DESCRIPTION

The Chem-Dyne hazardous waste site is within the corporate
linits of the City of Hamilton, Butler County, Ohio, which
had an estimated 1980 population of 66,400 (1). The site
covers approximately 10 acres on the northern border of the
city.

The site is bounded immediately on the south by a residential
district. Farther to the south are the business district
and additional residential districts. The site is bounded
on the east by a municipal park whose facilities include six
ballparks and a municipal swimming pool. Residential dwell-
ings lie to the east of the park. The site is bounded on
the north by the Ford Hydraulic Canal, which flows west to
the Great Miami River. Immediately north of the canal is an
agricultural field. Approximately 1,500 feet north of the
site is one of Hamilton's two water treatment plants. The
water treatment plant pumps groundwater from deep wells during
the summer months. The site is bordered on the west by a
B&O railroad right-of-way. Adjacent to the railroad tracks
is the Ransohoff Company. Also to the west is the City of
Hamilton Power Plant. Approximately 75 yards from the site
are coal piles and a large petroleum storage tank for the
power plant. Farther to the west are warehouses for Champion
Paper and a small residential block. Site location and sur-
roundings are illustrated in Figures 1 and 2.

At the initiation of remedial activities in May 1983, there
were approximately 8,600 drums, 30 abovegrade tanks, and 2
open top, belowgrade tanks onsite (2). The tanks and drums
contained an estimated 463,100 gallons of fluid, 108,740
gallons of sludge, and 86,143 gallons of solids (2). Drums
were stacked up to three high, frequently without pallets
separating the layers of drums. Drums were generally in a
badly deteriorated condition, many were leaking or uncovered.
A 1982 survey of 268 drums by Roy F. Weston, Inc. reported
that 44 percent of the drums were either deteriorated, leaking,
or uncovered (3).
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Other potentially contaminated equipment included two tanker
trucks (5,000 gal.), four semi-truck trailers, two flat
beds, an empty fuel type tank (300 gal.), one outdoor
reaction vessel (100 gal.), six reaction vessels (4,700 gal.
each), and miscellaneous debris inside the Chem-Dyne
building (3).

Five major buildings exist on or around the Chem-Dyne site
(Figure 2). They are:

o Chem-Dyne building
o Boiler building
o Ward Manufacturing building
o Ford building (formerly a Ford tractor factory)
o The blue warehouse (prefabricated)

Chem-Dyne operations centered around the Chem-Dyne building,
the only building previously included as part of the hazardous
waste site. The building housed the Chem-Dyne offices, blend-
ing tanks, and other Chem-Dyne equipment. It is presently
in a dilapidated state. The building was heavily damaged by
a fire in April 1983. Most windows have been broken and the
offices vandalized. Debris is scattered throughout and pools
of liquid and sludge are on the floors.

The three nearby buildings, the boiler, Ward Manufacturing,
and Ford building, are also in a dilapidated state. There
is no evidence to indicate that they were used by the Chem-
Dyne Corporation. A detailed inspection of the buildings in
October 1983 by CH2M HILL did find evidence of contamination
in the basement of the boiler building caused by seepage
draining into the basement through conduit which penetrated
the south wall. HNU readings of the airspace in the conduit
were over 100 ppm.

The blue warehouse building and the parking lot to the south
were previously used by the Chem-Dyne Corporation to store
drums (4). The inspection conducted in October 1983 by CH2M
HILL found signs of drum storage in the building and on the
parking lot.

SITE HISTORY

Property Ownership

Unless otherwise indicated, information pertaining to property
ownership was obtained from a title search conducted for the
U.S. EPA by Lawyers Title of Cincinnati, Inc. '5).
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The Chem-Dyne site is on a reclaimed wetland. The earliest
found property records indicate that the wetland area was
owned by the Miami Conservancy District (MCD) as early as
1916. In 1917 the MCD leased the property to the Hamilton
and Rossville Hydraulic Company (HRH). HRH constructed
levees and operated at least two canals, a reservoir, and a
power plant on the property until 1919. The locations of
the canals and the reservoirs are shown in Figure 3. His-
torical records do not identify the location of the power
plant.

In 1919, MCD sold portions of the property to the Ford Motor
Company and the HRH. In a joint effort by the three
parties, the wetland area, reservoir, and west canal were
filled and the south canal was relocated to the north end of
the present site (5,6). Material for the new levees was
excavated from the new channel area. The eastern portion of
the site was used as a spoil area for the north end channel
improvements. The remaining fill material for the site was
excavated from the Great Miami River (6).

Ford constructed a hydroelectric plant adjacent to the canal
and operated a tractor plant at the site starting around
1928. Operations at the plant lasted approximately 10 years
(7).

Records indicate that in the early 1950's Bendix Aviation
Corporation acquired all of the stock of the HRH (5) . In
June 1951, the Ford Motor Company sold its property to
Bendix. Bendix conducted manufacturing operations at the
site until 1959.

In 1959, the former Ford site was split. Ashley F. Ward and
Eugene P. Ruehlmann jointly purchased approximately 4 acres
shown as tract 7 in Figure 4. Ward conveyed his interest in
the property to Ruehlmann, Trustee, in 1964. In 1972, the
Hamilton Industrial Real Estate Company (HIRE) acquired a
contractual interest in the property from Ruehlmann by signing
a land contract (5,8). HIRE was a general partnership, mem-
bers of which were: Bruce A. Whitten, William L. Kovacs,
Paul Daleiden, Gerald L. Mestemaker, and the Chem-Dyne Cor-
poration (8). HIRE leased the property to the Chem-Dyne
Corporation. In 1978, Daleiden and Mestemaker conveyed their
interest in the land contract to the Chem-Dyne Corporation.
In 1979, Kovacs acquired additional interest in the property
by limited warranty from Ruehlmann.
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The remaining Ford site property was sold to Ashley F. Ward
in 1959. Sometime after 1959, Ward Manufacturing began oper-
ations at the site producing campers and recreational vehi-
cles. In July 1967, Ward leased approximately 16 acres (tracts
3 and 6) of the property to Ward Manufacturing, which at
that time was a solely owned subsidiary of Fuqua Industries,
Inc. In October 1967, the same tracts of land were sold to
Robert G. Robson, Herbert A. Middendorff, and Joseph G. Donohoo,
Records do not clearly identify when Ward Manufacturing ceased
operations on the property. Presently, the Baylor Trucking
Company operates behind a building on tract 6 of this pro-
perty. Ashley F. Ward conveyed the remaining approximately
10 acres (tracts 4 and 5) to O.E. Foster, Trustee, in 1972
(9). Foster transferred the deed to Robson, Middendorff,
and Donohoo in 1976.

Parts of the tracts of land described above have been
included within the boundaries of the Chem-Dyne hazardous
waste site because of encroachment by Chem-Dyne operations
onto these adjacent properties. Portions of the Robson,
Middendorff, and Donohoo land that have been included in the
hazardous waste site were conveyed to the American Society
for Environmental Education in 1972. Other sections of land
within the site boundaries are still owned by the three men.
Present property ownership is illustrated in Figure 5.

The final tract of land, the Ford Hydraulic Canal (tract 1>,
is not within the hazardous waste site boundaries. However,
as a receptor of stormwater runoff and discharges from the
Chem-Dyne site, this property is a focal point in this in-
vestigation. Most of the canal was obtained by the HRH in
the 1919 agreement with the MCD. The HRH conveyed the pro-
perty to the City of Hamilton in 1963.

Hazardous Waste Site History

As early as 1974, chemical wastes and residues may have been
trucked to the Chem-Dyne site (1). In the fall of 1975,
Kovacs and Whitten formed Spray-Dyne which made antifreeze
by recycling chemical wastes (10,11). In 1976, the opera-
tions were expanded and the Chem-Dyne Corporation was formed
(11) .

Chem-Dyne was a company formed to collect and dispose of
industrial chemical wastes. Some effort was made to recycle
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oil wastes as fuel. Wastes which were unsuitable for
recycling were stored in drums and tanks on the site or
shipped to other disposal sites.

The Chem-Dyne facility operated until February 1980. In
approximately 5 years of operation, the facility accepted
waste from nearly 300 generators (11) . The materials handled
included pesticides and pesticide residues, chlorinated hydro-
carbons, solvents, waste oils, plastics and resins, PBB's,
PCB's, TRIS, acids and caustics, heavy metal and some cyanide
sludges, and packaged laboratory chemicals (1). In excess
of 30,000 drums and 300,000 gallons of bulk materials were
onsite when the facility was closed (12).

Operations of Chem-Dyne caused uncontrolled releases of haz-
ardous materials. Mixing of liquid wastes was often done in
open pits releasing noxious and possibly toxic vapors.
Reportedly, 55-gallon drums were punctured with pickaxes and
allowed to leak or were dumped onto the ground and/or into a
trough or pit. Tank cars were emptied onto the ground, into
troughs, and sewers. In one reported incident, a tank truck
from Chem-Dyne emptied its contents onto the city streets
(8). In that case, evidence indicated that the material was
a solvent and flammable.

In its 5 years of operation/ a number of environmental inci-
dents were reported at the Chem-Dyne facility. From 1976 to
1979, there were at least five fish kills in the Great Miami
River which were attributed to Chem-Dyne operations. One
fish kill stretched for nearly 37 miles from the Ford Hydraulic
Canal to the mouth of the Great Miami River (13). In 1976,
a series of fires and a railroad tank car incident generated
active public concern. In the railroad tank car incident,
an unknown chemical was added to a bulk shipment of chlori-
nated hydrocarbons from the Shell Chemical Company to develop
a "saleable" product (14). The heat of reaction apparently
caused the tank car to overheat. The fire department was
called and sprayed cooling water over the tank. However,
the water spray could not reduce the heat enough to stop the
reaction(s). The car fumed for 4 days, releasing unknown
noxious vapors. Another series of fires occurred in 1979.

Legal Actions

Legal actions involving the Chem-Dyne Corporation began in
June 1976, when Chem-Dyne filed a $30 million suit aaainst
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the City of Hamilton and its officials for harassment. On
September 29, 1976, the State of Ohio filed a suit against
Whitten, Kovacs, Chem-Dyne and its sister companies. The
suit alleged that the companies were responsible for killing
more than a million fish and water animals in the Great Miami
River and for emitting offensive odors into the air. The
suit sought penal, compensatory, and punitive damages totall-
ing $340,000 and called for a permanent end to illegal dis-
charges into Ohio waters and abatement of air pollution nui-
sances. Both suits were settled on July 19, 1979, when all
parties agreed to a stipulation and judgment entry whereby
Chem-Dyne agreed to prevent future pollution and to remove
all inventory within 12 months. Chem-Dyne also agreed to
drop its suit against the City of Hamilton and to pay $75,000
in fines.

By late 1979, it became apparent that Chem-Dyne was not. ad-
hering to the earlier agreement. As a result, the U.S. EPA
filed suit against Chem-Dyne et al. under the provisions of
RCRA on December 19, 1979. Two days later the City of Hamilton
and the Ransohoff Corporation joined in the Federal suit
against Chem-Dyne. The suit sought to force Chem-Dyne to
stop operations, remove wastes from the site, and clean up
any soil or groundwater contamination. On January 25, 1980,
the District Court granted a preliminary injunction prohibit-
ing the defendants from hauling into, receiving, or taking
delivery of, any industrial wastes at its premises.

Also, as a result of noncompliance, on January 24, 1980, the
Ohio Attorney General filed a motion in the state courts
asking that a receiver be named to assume operations at Chem-
Dyne. On February 4, 1980, the state court appointed Jack
Zettler, a Hamilton lawyer and accountant, as receiver.

On August 26, 1982, the EPA reached agreement with over 100
companies for surface cleanup of the site. The generators
agreed to pay 2.4 million dollars in cleanup costs. The
government was to contribute an additional 1 million dollars
toward cleanup efforts. The agreement also allowed the gov-
ernment to demand additional payments if unexpected costs
arose. Simultaneously, the U.S. Department of Justice filed
a suit to recover additional costs from owners, operators,
and major generators who refused to participate. Litigation
is still pending in this matter.
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Waste Cleanup Actions

On July 18, 1979, Whitten and Kovacs entered into a consent
decree requiring them to remove their inventory within 12
months. At the time of the consent decree, the Chem-Dyne
inventory was estimated to be 850,000 gallons of liquid
wastes and 4,000 barrels of solid or semisolid sludge, or
19,454 drum equivalents (16). According to the consent
decree, inventory was to be reduced by 1/12 each month.
However, waste inventories conducted by the Ohio EPA on
November 19, 1979, and January 22, 1980, showed that the
facility was in violation of the agreement (17). in the
November inventory, 30,651 drum equivalents were counted and
in the January inventory, 27,852 drum equivalents remained.
As a result of noncompliance, the state courts placed the
Chem-Dyne Corporation in receivership on February 4, 1980.

The receivership was charged with the duty of carrying out
the court's order to remove all waste from the site. With
technical assistance from the Ohio EPA, the receivership
directed cleanup operations until it had exhausted all
Chem-Dyne money and assets in November 1981. During
receivership, about 20,000 drums were removed, mostly by
persuading generators to remove their wastes (11,15). Addi-
tional cleanup operations were financed by selling assets of
the company and by accepting and properly disposing of some
industrial wastes. When the receivership became inactive,
about 12,500 drums and 213,000 gallons of bulk wastes remained
at the facility (15).

In December 1981, the State of Ohio submitted Chem-Dyne as
Ohio's top priority Superfund project. In 1981 the site was
included on the U.S. EPA's Interim Priority List as Ohio's
highest priority.

In POLREP 1 on February 26, 1982, Greg Vanderlaan (U.S. EPA)
requested Superfund money for fence repair and cleanup of
the rail docks. On March 8, 1982, the U.S. EPA approved a
$200,000 expenditure of Superfund money for this purpose.
In April 1982, the U.S. EPA approved an additional $3.2 mil-
lion expenditure of Superfund money. The grant allocated
$2.5 million for actual waste removal and disposal, and
$700,000 for a limited soils and groundwater study.

On March 16, 1982, a slight leak was discovered in Tank No. 6.
About 50 gallons of material had leaked. The leak was tem-
porarily repaired in anticipation of remedial actions. CECOS/CER
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Company, the contractor for fence repair and cleanup of the
loading docks, spent from March 22 to 25 cleaning up the
spilled liquid. On April 15, 1982, the liquid contents of
Tank No. 6 were hauled to an incineration facility.

On March 25 and 26, 1982, approximately 35,000 gallons of
contaminated water was pumped from the loading docks and
transported to the contractor's carbon adsorption system for
treatment and discharge. On March 29, 1982, solidification
and removal of the solid/semisolid material in the docks was
initiated. The solidified material was shipped to the con-
tractor's landfill for final disposal. Additionally, four
storm drains on the site were plugged to prevent any future
discharge of contaminated liquids to area surface waters.

By April 22, 1982, all of the work outlined in POLREP 1 and
cleanup involving the leak in Tank No. 6 had been completed.

From November 1981 until May 1983, voluntary removal of waste
by generators proceeded under the supervision of the Ohio
EPA.

From May until November 1983, a cleanup contract for the
removal of all remaining surface wastes from the Chem-Dyne
site was undertaken and managed by the U.S. Army Corps of
Engineers.

PRIOR SITE INVESTIGATIONS

From 1970 to 1980, the Ohio EPA and U.S. EPA conducted an
intensive fish survey in the lower mainstream of the Great
Miami River. Preliminary results from fish tissue analysis
indicate contamination above and below the confluence with
the Ford Hydraulic Canal (19).

On January 29, 1980, the potential hazardous waste identi-
fication and preliminary assessment was prepared by Marshall.
On March 25, 1980, U.S. EPA investigators inspected the Chem-
Dyne site. Participants were C. Grigalauski, J. Brossman,
and I. Alexateos. Photographs taken during the inspection
indicated poor housekeeping practices (18).
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In February 1980, the Ohio EPA and U.S. EPA tested groundwater
from Hamilton's south well field. In March, 1981, the Cincinnati
Enquirer reported that these tests indicated that the
groundwater was free of contaminants from the Chem-Dyne site
(20) .

In July 1980, the Ohio EPA sampled the liquid and solid/
semisolid phases in the rail and truck loading docks (1).
Subsequent analysis detected high levels of pesticides in
both fractions. At the time of sampling it was estimated
that 39,600 gallons of contaminated water and 750 cubic yards
of contaminated soils, sludges, and debris existed within
these docks.

From January through April 1981, the FIT contractor, Ecology
& Environment, Inc. (E&E), conducted a soil and groundwater
investigation (7). In all, 32 borings were made to determine
groundwater flow and the nature and extent of subsurface
contamination. Significant soil contamination was found
onsite within the top 4 feet of soil. Groundwater contam-
ination was found to stretch several hundred feet beyond the
site boundaries. E&E recommendations included removal of
the top 3 feet of soil from the site and the pumping of con-
taminated groundwater for discharge into a storm sewer.

In March 1981, E&E estimated cleanup costs to be $20 million
(21). Included in the projected costs were: drum and bulk
waste removal, surface and subsurface structures and soil
removed, and groundwater cleanup.

In June 1981, the Ohio EPA conducted a waste and soil sampling
program at the site. Approximately 40 samples were taken of
several tanks, over 200 drums, and several local soils for
analysis by gas chromatography/mass spectroscopy (GC-MS)
(22). Sampling identified some additional drums and evi-
denced gross soil contamination in approximately the top
meter of soil in various locations.

On August 21, 1981, E&E completed the evaluation for the
hazardous waste site ranking model. The site received a
Mitre model score of 51.86 (23).

On July 27, 1982, the U.S. EPA Zone Contractor at that time,
Roy F. Weston, Inc., began the initial phase of investigation
work for developing a remedial action plan (3,1?, 15). The
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work plan included low level aerial photographs, a ground
level inventory of the site, sampling about 200 drums to
characterize waste materials onsite, air monitoring, and a
limited hydrogeological investigation to characterize ground-
water contamination and flow in the area. Final copies of
all data and final reports of the effort are not available
as of November 1983. Limited data from draft reports are
discussed in other sections of this technical memorandum.

CHEM-DYNE SITE SETTING

PHYSIOGRAPHY

The Chem-Dyne site is located within the Great Miami River
basin. This area is characterized by a broad, flat river
valley composed of alluvial deposits and steep bluffs located
away from the river. The area near the site is urban and
industrial; therefore, natural land forms have been greatly
altered.

GEOLOGY

Hamilton, Ohio, is located above a deep, buried bedrock valley,
which has been made deeper and wider by glaciation. The
bedrock consists of shales and limestones of Ordovician age.
The Cincinnati Arch is the dominant structural feature in
the area. The Great Miami River roughly parallels the axis
of the arch, which trends slightly northeast through central
Kentucky and western Ohio.

The Great Miami River Valley has an accumulation of glacial
and alluvial deposits to a thickness of more than 200 feet.
The depth to bedrock is generally greater near the river and
less near the bluffs. Both Illinoian and Wisconsin age out-
wash deposits are found in the valley. The outwash deposits
have been reworked considerably by alluvial processes and
both the near surface outwash and alluvial deposits have
been reworked by man's activities.

Subsurface exploration programs consisting of test drilling,
soil sampling and installation of monitoring wells, were
performed in the vicinity of the Chem-Dyne site by Ecology &
Environment (FIT) in 1981 and by Roy F. Weston Consultants
in 1982. According to data from these two programs, the
soil thickness near the site ranges from 118 to 210 feet.
Cross sections are presented in both reports and both studies
generally agree on the soil conditions found at the site.
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These two previous investigations found a surficial layer of
black to reddish brown fill with cinders at thicknesses rang-
ing from 0 to 20 feet. A 1- to 10-foot thick silty sand
layer was usually found below the fill. Beneath this is
generally sand and gravel to a depth of 30 to 40 feet. The
sand and gravel varies vertically and horizontally to a fine
sand or silty sand.

Small pockets and lenses of clayey sand or gravel occur spora-
dically throughout the sand and gravel deposits. A distinct,
olive green to gray clay was found in some borings at depths
of approximately 30 to 40 feet. This clay layer varies in
thickness from 0 to over 10 feet. E&E theorized in the FIT
report that this clay was a lacustrine deposit formed by a
postglacial lake stage in the Great Miami Valley. The FIT
report concludes that the clay was relatively thick and con-
tinuous when deposited, but was severely eroded later by
alluvial processes. Cross sections in the FIT report indi-
cate that the clay is very thick to absent at some boring
locations. Later borings completed by Weston also show this
clay to be discontinuous in the vicinity of the Chem-Dyne
site (Roy F. Weston soil boring logs are presented in
Appendix D). Beneath this clay, a thick sequence of sand
and gravel exists to the top of rock at a depth of
approximately 200 feet below the surface.

HYDROLOGY

The average annual precipitation rate in the vicinity of the
Chem-Dyne site is approximately 40 inches. Of this total,
it is estimated that 25 inches returns to the atmosphere by
evapotranspiration, 8 inches contributes to surface runoff
and 6 inches infiltrates the land surface (1) .

The average annual precipitation rate for the Great Miami
River basin as a whole is approximately 38 inches. The
average annual runoff measured at Hamilton is reported to be
about 12 inches (2).

The Great Miami River is the major surface water course in
the Chem-Dyne area. The average annual discharge of the
river in the study area is 3200 cubic feet per second (cfs)
(1). The flow rate of the Great Miami River at Hamilton
exceeds 490 cfs 90 percent of the time (3). This large base
flow is sustained by flow from the sand and gravel aquifer
in the valley.
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GENERAL REGIONAL GEOHYDROLOGY

Regional Aquifer Character

The Chem-Dyne site is located in the lower Great Miami River
valley which is one of the most productive sources of ground-
water in the midwest. Groundwater occurs in highly permeable
sand and gravel outwash deposited by glacial melt waters
from receding continental ice sheets. These materials were
deposited in channels cut deeply into bedrock by interglacial
streams. The aquifer generally follows the course of the
present Great Miami River. It is bounded on both sides by
steep walls of bedrock. The aquifer is approximately 2 miles
wide and has a thickness of 150-200 feet (3).

The bedrock underlying the sand and gravel outwash is a flat-
lying shale with thin interbedded layers of limestone. These
shales and limestones have very low permeability. Water
does occur in erraticly distributed joints and cracks. Although
the bedrock is not considered a water producing aquifer, it
may contribute a significant amount of water to the overlying
sand and gravel aquifer (3).

Glacial till of low permeability was deposited by the major
glaciations that invaded the Great Miami River valley. This
till consists of poorly sorted aggregate with a clay matrix
containing pebbles, cobbles and boulders. The till,
interstratified with the permeable outwash materials, forms
confining layers of lower permeability (3).

Regional Aquifer Hydrology

The water surface in the aquifer trends downward toward the
southwest at approximately 5-10 feet/mile, which is about
the same as the gradient of the Great Miami River. Under
natural conditions, the gradient is toward the river from
the aquifer. Pumping has reversed the gradient in some
small localized areas, and as a result the river acts as a
source of recharge to the aquifer (3).

The groundwater surface in most of the valley is 15-50 feet
below land surface. The groundwater surface fluctuates 5-15
feet annually (1). Several small cones of depression have
formed around pumping centers. The only major cone of
depression reported is around the Armco East works in
southeast Middletown where the water level has been reported
132 feet below land surface at the end of 1964 (3).
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In 1964, the rate of groundwater withdrawal from the aquifer
was approximately 110 million gallons per day (MGD). This
was estimated to be approximately double the rate of pumpage
prior to World War II (3). If new groundwater supplies were
properly located in the lower Great Miami River valley, it
was estimated that an additional withdrawal rate of 300 MGD
could be sustained (4).

Regional Groundwater Quality

Water in the Great Miami River valley is generally hard with
high concentrations of calcium and bicarbonates. The con-
centration of total dissolved solids in both surface and
groundwaters is approximately 400-450 mg/1. The water in
some wells, where the aquifer is recharged by the river, has
shown slight contamination by phenols and higher than normal
concentrations of nitrates have been observed (3).
Groundwater sampling conducted jointly by the Miami
Conservancy District and the United States Geological Survey
indicated that all constituents, for which analyses were
performed, are within the limits recommended by the
Environmental Protection Agency in its National Interim
Primary Drinking Water Standards (5).

SITE SPECIFIC HYDROGEOLOGY

Site Specific Aquifer Character

The Chem-Dyne site is located in the hydrogeologic
environment I-A-1 as classified by Spieker (3). This
environment is characterized by sand and gravel deposits
150-200 feet or more in thickness with no significant
retarding clay layers.

Previous investigations by the Field Investigation Team
(FIT) determined that thick sequences of clay and silt are
present locally in the vicinity of the Chem-Dyne site, but
these sequences are discontinuous (1). The aquifer at the
Chem-Dyne site, is considered to be unconfined because of
the discontinuous nature of the clay and silt
stratifications. Smith reports that a thick clay layer
exists under the Great Miami River in this area. The
eastern edge of this clay layer is just west of the
Chem-Dyne site (9).

Site-Specific Aquifer Hydrology
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Piezometric Surface. Water level data for several wells in
the Hamilton, Ohio area have been collected and published by
the United States Geological Survey (USGS) (3) and the Miami
Conservancy District (MCD) (2,5,7). A regional piezometric
surface map has been prepared by Spieker (3).

Site-specific groundwater level data were collected from 27
wells constructed in 1980 and 1981 during the FIT project
(1). These data are presented in Table 1 and the well
locations are shown in Figure 6. Piezometric surface maps
were prepared for each set of elevation measurements. Only
one map was published in the final FIT project report (1).
This map, Figure 6, represented the averaged piezometric
surface over the duration of the FIT project.

Additional groundwater monitoring, sometimes referred to as
the Phase B Investigation, was conducted by Roy F. Weston,
Inc., in 1982. New 4-inch diameter groundwater monitoring
wells were constructed to supplement those installed for the
FIT project. Several of the FIT project wells were found to
have been damaged and could not be used for the Phase B Inves-
tigation. Data pertaining to the FIT project wells was sum-
marized during the Phase B Investigation (6) and is presented
in Table 2. Figure 7 shows the locations of all monitoring
wells used in the Phase B study (6). Water level data for
these wells are given in Table 3. Figure 8 is a piezometric
surface map prepared during the Phase B Investigation (6).

The data assembled during the FIT project and the Phase B
investigation show that the general direction of groundwater
flow at the site is due west. The average water surface
gradient is reported to be 0.0013 ft/ft by the FIT project
investigators (1). The Phase B investigators (6) report a
gradient equal to 0.0019 ft/ft computed between wells MW13
and MW18.

Surface Water Interaction. Figures 6 and 8 show that water
flows from the Great Miami River to the aquifer in an area
just west of the Chem-Dyne site, under the conditions repre-
sented by these figures. The east-west position of the axis
of the water surface "valley" shown in these figures is most
likely a function of the stage of the Great Miami River. As
the river stage rises, the valley should move east and vice
versa.



WATER LEVEL ELEVATIONS

DATE

12/17/80
_ 18

19
21
22
23
30
31.

"-01/01/81
02
03
08
19
20
21

" 28
29
30

~ 31
02/01/81

: 17
— 18

24
25
26
27

• 28
29

-~o3/oi/8i
02
03

— 04
31

04/01/81
02
03
06
07

*" 08
09
10

~ 20
21
22

werage

B-l

564.23

563.46

563.36

563.06

562.96
562.76
562.06
562.81

562.46
563.72

563.06

562.63
563.49

562.98

B-2

564.20

563.90

563.50
563.30

563.20

563.05
562.78

563.30

562.64

562.74

563.17

B-3

562.71

562.36

562.36

562.26

561.96

561.76
562.01

562.66
562.16

i

562.12

562.14

563.29

562.33

B-4

562.40
561.50
561.50

561.40
560.90

561.10
562.56

562.40
561.70

561.81

561.83

563.41

561.86

B-5

-.
559.82
559.82

559.32

558.92
559.72

559.22
560.14

560.52
558.92

559.94

559.94

561.36

559.77

B-6

557.13

560.53
560.53

559.83
. 560.13

B

•
560.58
562.64

561.83
560.73

561.48

560.90

B-7

564.62
.

564.32

564.12

564.02

564.02

563.74
563.92

564.12
563.92

564.02

B-8

'563.96

563.96
563.46

563.46
563.21

563.16
562.93

B-9

563.05

563.96
563.71

563.46
563.46

563.26
563.32

.

563.46

562.82

563.68

563.35

563.76

562.98

562.92

563.43

OURCE. Ecology & Environment,

TABLE 1
(SHEET 1 OF 3)
WATER LEVEL ELEVATIONS
P. 113
CHEM-DYNE SITE



WATER LEVEL ELEVATIONS

(continued)

DATE

12/17/80
18
19
21
22
23
30
31

01/01/81
02
03
08
19
20
21
28
29
30
31

02/01/81"
17
18 \
24 '
25
26
27
28
29

03/01/81
02
03
04
31

04/01/81
02
03
06
07
08
09
10
20
21
22

Average

B-10

DRY

DRY
DRY

DRY
DRY

DRY
DRY

"

DRY
DRY

DRY

DRY

B-ll

563.39

563.19
562.09

562.59
562.69

563.09
562.44

563.19
562.89

562.74

562.70

563.49

562.83

B-12

563.75

563.15
562.85

562.55
562.55

562.35
562.47

558.75
562.55

562.30

562.42

563.40

562.30

B-13

588.25
586.05

585.85
585.65

586.05
586.98

585.75
586.45

586.11

B-14

563.13

563.28

562.95

562.88

562.78

563.70

563.12

B-15

563.30

562.74

562.65

564.94

563.57

563.44

B-16

—

562.83

563.03

562.33

563.20

563.20

562.95

563.95

563.07

B-17

562.36

563.06

562.82

564.17

564.24

563.57

• 563.37

B-19

• '

TABLE 1
(SHEET 2 OF 3)
WATER LEVEL ELEVATIONS
P. 213
CHEM-OYNE SITE



WATER LEVEL ELEVATIONS

(continued)

DATE

12/17/80
18
19
21
22
23
30

^ 31
01/01/81

02
03
08
19
20
21
23
29

- 30
31

02/01/81
__ 17

18
24
25
26
27
28-

— 29
03/01/81

02
_ 03

04
31

04/01/81
02
03
06
07
08
09

w- 10
20
21
22

Average

B-20

DRY

-

DRY

DRY

DRY

DRY

B-25

•

-

563.88

563.78
563.78

563.15

563.57

B-26

566.98

564.28
564.28

564.28

B-27

563.91

563.81

563.60

563.56

563.66

B-28

563.14

563.24
563.04

563.14

B-29

590.68

L 590.58

589.34

589.69

590.07

B-30

564.05
563.50
562.38

563.24

562.82
564.74
564.14

563.55

B-31

563.05
562.35
561.60

562.01

562.06
561.89
563.65
563.41

562.42

B-32

563.67
563.73
563.53

563.63



PEZOMETWC MAP OF CHEM-DVNE
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Locked cap
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TABLE 2
FIELD SURVEY OF EXISTING MONITOR
WELLS IN THE CHEM DYNE SITE AND
VICINITY • OCTOBER 1982
CHEM DYNE SITE



Water Levels Elevations
Chem-Dyne Site and Vicinity

LOCATION

4W2

iw:
IW4

IWS

IW6

W7

W8

W9

»H

*11

*n -
U3

;i<
/is
r-16
'17

18

19

20

21
22

TIME OP
MEASUREMENT (HRS)

1038 •

1035
1030
1045
1109
1113
1048
1051
1101
1105
0943
ion
1012
1017
1020
1154
1203
1207

1225
1223

1214

1216

17 December 1982
•m.

ELEVATION
TOP OP CASING (ft)

591.09
591. 49

591.15
593.20
591.91
592.49 ;

593.59
598.20
593.11
591.84
598.60
593.44
593. 47
594.66
595.89
595.09
597.55 '
596.90
591.23
591.80
597.85
597.35

DEPTH TO
WATER PROM
TOC (ft)

27.50

27.82
27.20
29.76
28.31
27.70
30.23
35.00
29.85
28.57

35.55
30.33
30.17
31.04 •
32.48
32.67
36.87
34.48
30.51
29.91
36.46
37.04

ami River 1300
SI ck Street

-dge
Ira lie

acent to

1330

Hell MW3

ELEVATION OP
WATER LEVEL (ft)

563.59
563.67

563.95
563.44

563.60
562.79
563.36
563.20
563.26
563.27

563.05
563. 11
563.30
563.62
563 . 41
562.42

560.68

562.42
560.72

561.89

561.39

560.31
563.49

593.69

SOURCE: Weston. June 1983

TABLE 3
WATER LEVELS ELEVATIONS
CHEM-DYNE SITE AND VICINITY
DECEMBER 17, 1982
CHEM-DYNE SITE
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FIGURE 7 STATUS AND LOCATION OF FIT AND WESTON MONITOR WELLS
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The FIT project investigators (1) indicated that infiltration
is probably the major source of recharge to the aquifer at
the Chem-Dyne site. However, they indicated that some recharge
from the river may occur. They also suggested that there is
seepage entering the site from the Ford Hydraulic Canal that
parallels the north boundary of the site.

Production Well Influence. During the Phase B investigation,
a survey was conducted to identify all wells within approxi-
mately a 1-mile radius of the Chem-Dyne site. Data pertaining
to these wells are summarized in Table 4. The well locations
are shown in Figure 9.

The Phase B investigators conclude that none of the production
wells shown in Figure 9 has a very significant influence on
the Chem-Dyne groundwater system. They suggest that thr
city electric plant wells may be the most influential because
of their close proximity to the site. However, the investi-
gators point out that the piezometric surface maps prepared
during the FIT project do not indicate any such influence.

Aquifer Parameters. Spieker (3) estimates that the transmis-
sivity, T, of the regional aquifer in the Chem-Dyne area is
300,000 to 500,000 gallons per day per foot (gpd/ft). He
assigned a storage coefficient, S, of 0.2 based on the assump-
tion of unconfined conditions.

Pump tests were conducted in the Hamilton area by Smith (8,
9) in 1960. The test conducted in a confined portion of the
aquifer for Champion Papers, north of Hamilton, resulted in
the following parameters (8):

Transmissivity, T = 521,000 gpd/ft
Hydraulic Conductivity, K = 5,800 gpd/ft2
Storage Coefficient, S = 0.0003

Pump tests were conducted by Smith (9) at the North Well and
Foundry Well shown in Figure 10. The North Well is apparently
in a confined portion of the aquifer. The transmissivity is
reported to be 161,000 gpd/ft. The Foundry Well is located
in an unconfined portion of the aquifer. The transmissivity
was computed to be 308,000 gpd/ft.

The maximum groundwater gradient in the vicinity of the
Chem-Dyne site was reported to be 0.0019 by Weston.
Calculations based on the values presented in the Weston
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report, i.e., an average hydraulic conductivity of 270
ft/day (2,020 gal/day-ft*) , derived from reported
transmissivity values and an estimated porosity of 30
percent for sandy gravel deposits, indicate that the average
linear velocity is 1.71 ft/day. A hydraulic conductivity
value of 667 ft/day and a gradient of 0.0013 were used in
the FIT report to estimate an average linear velocity of 2.8
ft/day. The Weston study documented a delayed response in
monitoring wells close to the river to an increase in river
stage. Both reports indicate groundwater flow is to the
west across the site; however, near the river and Ford
Hydraulic Canal, flow can be toward the site depending upon
the river and canal stage.

General Site Specific Groundwater Quality

Sampling Data. Groundwater quality data are collected by
the USGS for several wells in the Hamilton, Ohio area.
Table 5, reproduced from Spieker (3), summarizes some of
these data for sampling conducted through 1964. Plummer
(10) cites various groundwater quality records for wells in
Butler County collected between 1906 and the present. These
data are not reproduced here.

More recent groundwater quality data are published by the
Miami Conservancy District (2,5,10). Tables 6-12 summarize
groundwater quality data for Well No. BU-36, also designated
as Champion Papers Well No. 4, collected from 1965 through
1981. This well, shown in Figure 10, is northwest of the
Chem-Dyne site, just west of the Great Miami Piver.

Well No. BU-50 is located approximately 3 miles southwest of
the Chem-Dyne site as shown in Figure 11. Groundwater
quality data collected for this well during 1974 are
presented in Tables 13 and 14.

In 1982, the Miami Conservancy District (11) proposed a
groundwater investigation for the region surrounding the
Chem-Dyne site. This investigation was never begun by MCD
because the U.S. EPA selected a REM/FIT contractor to
perform the investigation as a part of the overall RI/FS
work.

During the FIT project (1), groundwater samples were
collected from monitoring wells installed in and around the
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§

IM

47

M
II
tt
tt
Mat
T.I
II

M

M
II
II

0.0
Tl
II
10

1.1
1 1

It
II
21
14It
II
0.1
0.1
u
u
20

£

*«
.1

j

o

N
M

ftt
tC

N
O

i)

too
.00
.00
.00
.M
.M
.00
.M
.M

.00

.00

.00

.00

.M

.00

.01

01

01
00

N
ttn

uO
iO

i)

41

.4

1.0

1

0I
II11

.0

11.1
4.1

0.1
41
T.

1

2
*
a
T
1
1
7
1

1

0.4

':•
.A

Ji.
.0

J, §

11
:;
T.I

T 1

t 7
1.0
0*

3

i

• out
.000

Oil
Ml

m

' ooo"
ooo
001
010

001
OMooo

•

004

.001

.000

§1
0.1

.1

1

I.1

llordnru

i!
MM

411

4IT

l.lll
117
MOan
IM
4M

471
411
400

IMaio
171no
noau
Ml
4IT
4M
410
421
4M
IM
Ml
121
1117
Mil
4ttl

•I CoCO,

i
117

ananin
Ml
Ml
141
111

192

MO
127ail
140
124
111
tit

Ml
2kl

140
140
MO
110ai4
MO
III
121
211
111
Ul
Ml

J
M

Tl

III
IM
11
45
Tl

121

|OA

Tl

II
4)
M
20

12

41
Tl
M
II
(2
IM
111

44

40
no

a

In

IM

701
4M
Ml

'•SJ
4M
4M
771

711

7M

MT

no
in
434
111

M4
Ul

OM
417
M7
151

712
IM
M7
IM
411
Ul
741

5 1
i

T.T

.1

4

1
1

• U 8 I'uhllc Health Bcivlc* (11)42).
' Kur nverufa tnniiul mtilmum air toiupcnliuo olll 0*-70.I*F.

SOURCE: Spleker, 1968

TABLE 5
SELECTED ANALYSES OF WATER SAMPLES FROM
WELLS IN THE LOWER GREAT MIAMI RIVER
VALLEY. OHIO
CHEM DYNE SITE

I I



TtC MIA1I CONSEftVANCV OISTNICT
MATER CONSERVATION

OROUNQUATER DUALITY DATA

PA OK

L O C A f l U N I LAT.39 »»'»» i LONfl.1* 3 V 33 • UN N)fc'<
StC. Z»t HAMILTON* 0. AT t. END ORAV AVC
tso« WEST or onL'AT MIAMI MIVEH, 300 >
SOUTH Of mo H|LE CHECK. CHAJ1PION

HELL NO. «.

UNITS

MELL NO! «J J»
101 HAHILTON
COUNTY I iUTHM
•ounce t WELL

DATE
TME
SJuHCE OF DATA

i n£Asun£i£Nis
AM TEhPERUURC
•JATER TEtPEMATUME
PH
co*uiicriviff
DltfttXVtn 1MVOCN
HVdRiMiKh SIN. FIDE i •
FREfc CARftOM <>|0«l'tl
DEPTH TO MATER
SAMPLE DEPTH
FLO*

•foH» ANALYSES

C
C

HICROHHOS
mi/L

lit SI NO/L
c coa i«/L

FF.ET
FFET
OP1

•1-17-73 ll-lt-73 I- 7-7»
0 0 0

usas usas usas

14. S f4.S |».l 1

9. ««. 3*.

ISO.O ISO'0 ISO.O

AL«ALl'IITY AS CAT01 iri'L 2M. 29*. 291*
ALOM'llUH IALI
ANSLNIC IASI
• A^lun I'lAI
ttt'<V.LIUt 1PEI
tt|CAi<il'j».ATE (MCOll
• 0>40N Ittl
CAU-IIUM ICDI
CALCIUI iCti
CAMIlO«Alt ICllJI
C"L(l»nt ICLI
CH-IOIIjn iCM 1
COUALl ICO)
COLON ~
CU4UOCTI VIIV - L»H
CUffEM ICUI
CYANIDE IC-II
FLUOHDE in

in/L
Hd/L
•Ift/L
ua/L
•10/'.
1(i/L
ta/u
"O/L
ia/L
Kl/L
10 /L
ua/L

UNITS
«|CMOHM33

ir,/L
10 /L
MO/L

0.00* 0.009

101 . 3'JM. 3hb-

74. 93.
0« fl> 0*

» 3 « » 1 « » 2 •

MZH. •!«. «a;.
O.OOh O.OI2

O.IOO 0.200 U'ifUU

•- 1-7* •• 9-7*
•00 IMS

usas usas

>7.0
Itf'S 10. 0

7.0
••o.

29. 40.

iso.o mo.o

299. 310*

3bO> 17».

97.
0* 0.

39. 3I<

79*.
0*000

0*300 0.100

II- 7-
900

uses

3*0
19. 0
7.1

•00.

»4.

ISO.O

299.

3*4.

0>
39.

0*3(
HA4il'lCSS«N3NCAHSnNAle 10 /L
HA in (ESS. IOTAL AS CAC01 1U/L TABLE 6

(SHEET 1 OF 2)
THE MIAMI CONSERVANCY DISTRICT
WATER CONSERVATION SUBDISTRICT
P. 112
CHEM DYNE SITE



THE 1*1*1)1 CON8EHVANCV OIBTMICT
CrtNSCftVATION SUBPJIJ.N1C.L

OHOUNOWATE* QUALITY OAT*

PAOE
TABLE A-8

LOCAUON; LAI.J» »»•»» > LONO.II* 33*93 » TgN H3f,
8tC« Z>» HAMILTON* 0. AT £• CNO OMAV AVC
IbO1 HEST Or OMCAT HIAill RIVE"* 300>
BOOTH OF THO MILE CNCEK. CHAMPION
PAPEftS WELL NO. ».

UNITS

OATC
Tine

or DATA

L*UOHAIUH» ANALYSES* CONTINUED
|M]N irC I HO/L
LEAD I PS I HO/L
lACNESlUN IMOI HQ/L
ItAKuANCSE IN* I na/L
MtHCllAy |MJ| 10 /L
NICKEL INI I HO/L

Nl!NOaEN«N|TftATE |it03-Nlna/L
PN - LAB

TOTAL A3 P na/L
NQ/L
na/L
na/L
na/L
na/L
1U/L.

10/L
10/L
10/L
JTU
na/L

PUUSSIU1 IKI
SEuENlUH ISEI
SILVEA I A Q I
SOOIUN I'(A»
KOLlllSi UlSSDLVEl)
SOLIDS SUSPENDED
SOLIDS. |Or»L
SIHU.lTlul I SKI
SULrATE ISO* I
TUHUIOIf »

ONOA4ICS
PMtxOL lC*H5O»l 1A/L
OETLROENIS AS nCfHVLENE

BLUE A C T I V E 8U9STANCE na/L
TOTAL ORGANIC C»R«ONICI 10 /U

UKTOEN OEMAN]
(JJO b-JAT
COO

BIOLOblCAL
T O T A L COLl^ORH
rtC'L COLMOBfl

10/L
10/L

tir/ioo
iir/ioo

•-I/-73
0

usns

o.ioo
o.ooo
0.013

1 > 1

SOURCE: Miami Conservancy District. May 1975.

! ( I '

11-IS-73
0

usas

0.100
0.004
».
0.011

0.0
». I

i t.0 3*
101 HAMILTON <«
COUNTY I •UTLCN

|NJU6I«|AL WILL

I- ?»?« 8- |»7«
0__ _ 190

usos usat
8- »•/» II* '»7«
1 1*8 fOO

usas usas

533.

O'OSO

30.
0.090

I'B
7. it

0.0*0

0*01'

I«B
7.3

93«. 410<

0.030

o.oto
0>00«

34*
0.010

1*7

0.030

0.0»0

I.9

9*4* 910.

•1. *7.

0*020

TABLE 6
(SHEET 2 OF 2)
THE MIAMI CONSERVANCY DISTRICT
WATER CONSERVATION SUBOISTRICT
P. 212
CHEM DYNE SITE



TME MIAMI CONSEMVAXCY DISlHICT
IIIIOOMOHIT(fr QUALITY DATA *«ALY8|8

VOCATTOM t.*TO9 !«•»• « tOMft.S* 33'3) * fVM MIC*
•CC> 29* HAMILTON* Ot AT E. CMP UNAV AVE
190* MCSI OF OUCAl H|AN| »|VE"< J00«
SOUTH or mo MILK c*tc«. CMAMMOW
PAPERS MILL NO. «•

MOM 49/it/i* ro 7«/n/ 7

PAMAHCTE*

Alt) TEMPERATURE
HATEIT TEMPER1TOR--
PM
CONDUCTIVITY
FREE CARBON oioi
ALKALINITY A| CA

UNITS MA 11 MUM OATE MINIMUM DATE AVfllAOC

SICAftBONATE IMCO
CADMIUM icoi
CALCIUM ic«i
CMBOMATC icon
CMLOR.I9E ICLI
CHuonlun i en i
COBALT I CO I
COLON
CONDUCTIVITY - L
Corn* I Cut

Ifl

HARONCSS«TOTAL A
i»3N
L(AO

LAB
IKI

SOOIJH I Nil
SOLIDS* DISSOLVE
80LIOS, T O T A L
SULfATE 180*1
ZINC IZNI

BLUE ACTIVE SUB

CENT.
' CENT.

MICDO-MHO
MO/L
HO/L
MO/I.
M«/L
MB/L
MO/L
MO/L
MO/L
MO/L

MICRO «0/L

MICAO-MHO
• MO/L

MO/L
MO/L
MO/L
HO/L
M<I/L
MO/L
MO/L
MO/L

MG/L
Mfi/L
MO/L
MO/L
MO/L
MO/L
MO/L

37.000
to. ooo
7.100

B90.000
40 t 000
)10.000
0*009

>7B»000
0.00)

t to. ooo
12.000
»4.000
0*0*0
0*200
9.000

S3*. 000
0.0«0
O.*00

12*. 000
*10.000
2.000
0.083
10.000
0>*30
I.SOO
8.900
3<*00
30.000

9«*>000
410.000
111.000

0.110
0.000

7»/ B/
>*/ B/
7*/l I/
7»/ B/
7»/ B/
7»/ B/
73/ 8/17
»»/ •/ 9
7I/ 9/29
7)/ 2/17
4B/ 9/1B
72/ B/IO
72/12/20
44/ B/ *
47/ B/ 7
73/11/19
44/ B/ B
44/1 1/19
70/ B/ 4
73/ 2/27
72/ 8/10
70/11/27
49/ 9/21
49/11/17
73/ 2/«7
4*/ 9/19
47/II/ 4
44/ 9/18
TO/ 9/19
7*/ 9/ 1
48/ 2/72
71/11/2*
44/ B/ •

3*0300
9.0000
7*O^UO

BOO. 0(00
8.9.100

288.0300
O.OODO

208*OoOO
0*0̂ 00
99.0JCO
O.ObOO
3* .0*00
0.0000
0.0. UO
0.0 ̂uO

4*3.0.CO
0.0000
0.|J«<0

9* >0<iUO
287*011 0
O.Oli'O
O.Oi i-O
24 .0-,uO
O.OJtO
O.OJOO
7 .O.iOO
i'bj'JQ
22. O..CO
383*0^00
910.0000
87.0COO
O.O:OQ
o.o. ;o

'*/!!/ 7
7l/ 2/t7
7»/ B/ 9
7*/ll/ 7
73/ 0/17
7)/ 0/17
72/12/20
47/li/ 4
49/ B/IB
47/11/ ft
7»/ll/ 7
70/11/37
72/ 9/10
49/ B/tB
49/ 9/2|
47/II/ t
7«/ B/ 9
73/ B/17
7|/ 9/29
47/II/ t>
7*/ B/ 9
73/ B/17
73/ r/27
72/ S/IO
73/11/19
70/ !/?»
44/ll/M
4V/ B/IA
47/II/ «
7*/ 1 1 / 7
7|/ B/l*
47/ B/ 7
47/ 9/14

(0*0000
19*4710
7*0900

829.0000
37.4900
294.1449
0*0011

)>2>09«0
0*0001

9** 9900
0.12*3
39*9*99
0.0130
0*OP22
2*1290

790.11*2
0.01*8
0.2270

109.9032
377.H9A9
0.1231
0.0109
31.8000
0.0278
1*032*
7.«BOO
3.IOA2

2*>OOOO
*84.9l4l
99*. 9000
|00.*09*
0.0293.
o.oooo'

BTANOANO
OCVlATION

17.000
2.2>»
0.090

29.000
14.0)7
7.098
0.001

»l«809
O.OOt

12.921
1*9*4 •
2.170
0.012
0.04)
1.46*

38.MI
0.019
0«0»*

12*020
24.3)1
O.JI/
0.019
).|«0
0.071
0**47
0.1*0
0.277
1.837

32*774
)9> J8»
4.298
0.02*
o.ooo

PARAMETER
COUNT

t
91

S
2
4
4

18
37
to
20
37
37
14

9
14
39
18
37
31
29
37
14
20
37
37
39
14
14
31

4
37
18

3

SOURCE: Miami Conservancy District, May 1976.

TABLE 7
THE MIAMI CONSERVANCY DISTRICT
GROUNDWATER QUALITY DATA ANALYSIS
CHEM DYNE SITE



Illl IIII SIAIfS I* I'All I Hill OF INICMIOR - MOLOGICAl SURVEY
39?44!iOII4 3)3000 - BU-36 CIIAiriOM PATCH CO WELL 4 IIAHUIOII Ml

HAICK QUALITY OAIA, WATER YEARS OCIOIIER I97S TO SCPIEMIER 1977

(Tile

12-01-75
02-25-76
05-20-76
03-19-76
11-21-76
02-08-77
OS-20-77

Temperature
lira (DEC C)

1430
0920
1125
1400
1500
1600
1030

15.5
16.0
17.0
17.0
14.5
16.0
19.0

Air
Tcmpi-'riilure

(UU C)

4.0
-2.0
32.0

Specific
Conductance
(Hlcro-wiios

BIO
000
830
OK)
91)0
900
940

(HI
lJL«JiL«ll

6.8
7.2
7.2
7.2
7.2
7.3
7.2

Carbon
Dioxide

(C02)
Lso/iL

93
39
34
38
30
30
38

Alkalinity
an

CAC03

301
315
274
308
312
300
310

•(carbonate
(IIC03)
Uo/H

367
304
334
376
300
376
380

Carlwnatt
(CU3)

(•to/1)

0
0
0
0
0
0
0

Total
Residue
l£0/U_

520
537
SI8
530
540
498
592

Total
Nitrite II

(M»

.01

.01
0

.01

.02

.01
0

lotal
it rale

.50

.40

.30

.20

.10

.99

.99

Total
Nitrite

Plus Dissolved Dissolved Dissolved Dissolved Total Total
Nitrate Hardness NoncartioiiiUe CalrluM HiijncsliM Chloride Sulfate floor Ide Iron

(II) (CA. CG) llar.lucss (CA) (U',) (Cl) (504) (f) (FE)
n

12-01-75
02-25-76
OS-20-76
00-19-76
11-23-76
02-08-77
OS-20-77

1. 10
1.00
.99

420
390
-
410
410
420
450

UK)
110
140

10(1
100

110
110no
120

42
34

34
34
36
36

40
41
36

41
44
47

99
97
96

96
120
120

Total
Total Depth

Manganese of
(ri) Well

zi
2
2
2
2
2

70
200no
40
70
40

560 •'

0
10
0
10
0
10
40

180leo

SOURCE: Miami Coniervancy District.
September 1977

TABLE 8
UNITED STATES DEPARTMENT OF INTERIOR -
GEOLOGICAL SURVEY 39244084333000 - BU-36
CHAMPION PAPER CO WELL 4 HAMILTON. OH
WATER QUALITY DATA. WATER YEARS
OCTOBER 1975 TO SEPTEMBER 1977
CIIEM DYNE SITE



MIAMI
WAItH

» on

I'Ml'A.'.LILK

no

t MHUIIL I I Ml I » LA,|
I'll L.il
KAMI ll.i,j
litl.UKlUL*
.SUl>.11 LJ

>.UU • HHMILIUN IIUKIII
UAIA JtMALVSlii
IU

Ilitl I
LIAU

C AIM 10.1

HILKLL

KOI ASUIO.I
LAI.L liir
!•.(.'•. ,l.^| O.I

1)1111 ̂

C I . M F .

ilb/L
l1b/L

Mb/L
Mb/L
Hb/L
M./L
flU/L
NI./L
Hlt/L
nu/L
flU/L

no/L

Ilb/L
ilb/L
MU/L
rtb/L

HAXIrtJrt

l / .HUU
UI4.UIIO

U.^IIU
JVb.UUU

lll.UUO
aiu.uuu

I. HUH
U.1MU
II.Oitt
U.UbU
U.U40
U.U4U
U.UIIU
U.UUU
u.uuu
U.S4U
U.II1U

JII.UUU
J.'IUO

lUti.UtlU
4U.IIUU

UAlL

bb/ d/ It
b'J/ 2/ b
till/ :»/lS
b <*/!!/ 1/
bf,/ 2/lti
oft/ 2/2U

b'J/11/1/
b//ll/ to
b?/
bb/ U/
t7/
OH/ It/ tt
bfc/ U/ «J
l.b/ UX tt
bb/ u/ a
l.'J/l I /I /
b 7 / 11 / to
bii/ tt/tU
b//ll / t.
I.U/ II / U
I.V/ O/t'l

Hiuiriun UAIL
1J.bOUU

oHl.OUUU

SOUKCL

AVtHHbt UIAIIUAKU
llU
U.<I25

JH.UUUJ
1K1.UUUO
4U4.UUUU

U.AUUO
u.uuuu
u.buuu
U.UUklU
u.uuuo
u.uuuu
u.auuu
u.uuuu
U.lluUU
u.uuuu
u.uuuu

bb/ tt/ II
b//ll/ b
to'*/ M/ltt
bt./11/lft

b

//j.ll/1

AbM.I/Ub
U.

Vtt.Ulii

t-*/
V.UU9U

bb/11/ltt
b// tt/ /

by/
b-J/11/17
b//

ii.aiiuu
•j-j.uouu

b<*/ A/lit
b'.«/ U/lll
bf./11/l'i
*>//!!/ I.

U.U1/U
o.omu
O.OUUII
u.uuuu
o.auuu
U.UI^S
O.OUiJ

^H.UUUU
J.IUuU

U.U4/
U.Ull
U.U1/
U.U1J
U . U IU
u.ouu
u.uua
u.uuu
U.1UI
u.uos
l.Ui/

Iti.UttU

HAHArtltK
LUU.4IuI/

i/I/
I/tr
I!
17
t/
IU
*
10
10
$

IU
3

I/
•»

Ib
16Ib
Ib

SOURCE: Miami Conservancy District. Ground
Water Quality Report. May 1982.

TABLE 9
MIAMI CONSERVANCY DISTRICT
WATER QUALITY DATA ANALYSIS
FROM 65/12/14 TO 69/11/1
CHEM DYNE SITE



|,U .lfc.00 , HAMILTON

I'AKAHL ILK

Alll (Lhr1.
W4ILM ILfll1.
I'll H-U
CU.IIlUt MVI I r FL|)
LliriUUCI IVI IT LAil
HI I Lrtll
ALPALlKI IV
HMIIHILS S
LHLUHIIU.S

IOI ML SULIIJS
' UI:..SOLVLII

NllrtAlL llfTKObLM
NllKllt •JllHUULIJ
I HIM
LLAU
Curi'CN

UNITS

LtNT.
CLNI.

hi»/L
no/L

no/L

no/L

MG/L

AKSL.IIL

CALCIOn
riAtii.it.bllM

no/L
no/t
HG/L
MO/L

J/ .UOU
2U.UUU

/ . 1 U O
vvu.ouu
ttJH.UUO

/ .uou
4IU.UUU
tau.uuu

bU.OIIU
l^U.UUU

. DUO
l .MUO
u.u^u
2.000
O.Ooi
O.OJO
u.mu
U.04U
U.UUJ
O . O U V
u.uau

liiU.OUb
Ab.UUO

LUNSLNVANCT UlSINICT
WATLH UUAL1IT UAIA

»HOH /U/ 2/21 fU

UAIL

/I/ «/
/H/ H/
It/
/u/ a/ i!
/J/11/1S
/J/ U/I/
/4/ tt/ ^
/// b/vu
/H/ll/JU
/// */ «
/7/11/lS
/o/

0/10
ii/;>/

/O/ «/ b

/i/
/!/ 0/1 /
/O/ O/ b

«/

niNinun

-U.bUUO
12.01100

000.0000
/o/ .uooo

/.oooo
2Utt.OOOO
44U.OOOO
41.0000
0-/.UUOO

1U/.0000
0.0000
O.IIOOU
o.oiuo
o.oooo
0.0000
0.0100
0.0000
0.0040
o.cooo
o.oooo
76.0000
2b.OUOO

/«!/ 2/24
70/

70/ 2/21
/4/ b/1/
/1/1I/ 7
/H/1I/2I
/i/ a/10
7b/ 2/ b
/O/U/27
/4 /11 / lb
/'>/!!/ b
/i/ a/ v
/// a/ a
/i/ «</ v
/2/ a/io
/a/ a/io
/!/ t>/2b
/«/ o/ 2

SUUHCL

AVLHAOL

/ . laU4
tfbS.5000

2Vb.bUOO

bOB.7112
1.4072
o.ooia
O.la4tt
0.0064
0.00k/
0.0/17
0.0117
0.0040
o.ooi/
0.0112

2/27 2V.7&00

• TANUAHII
UL VI ATI UN

14. 1Kb
1.275
0.1S4

51.225
H.lbO
0.17S
/.bOb

2b.VVO
4.*24
/.tJ7l

lO.bVfc
l/.Vkl
0.4UO
O.OOb
0.417
0.020
O.OOb
0.090
0.012
0.000
0.004
0.011

' 13.6*2
4.0V7

HAHAHLTLN
COUNT

14
59
21
21
la
ia
b

41
11
11
27
11
10
22
11
Ib
Ib
ll
12
1

12
11
1
1

SOURCE: Miami Conservancy District. Ground
Water Quality Report, May 1982.
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TABLE 10
MIAMI CONSERVANCY DISTRICT
WATER QUALITY DATA ANALYSIS
FROM 70/2/24 TO 79/11/5
CHEM DYNE SITE

I I . I I I



I UK 'Ml II.. 00 i H*ftILIUM NUHIII

MIAMI LUNbtllVAULI
UATLII UUALITV um«

mun MO/ </u lu oi/ a/ii

I'AH A it ILK

AIM iLh*'.
W A I L M IL.IC.
Hit H.II
CU.IilULI W| IV frLi)
LUillhlLIIVIIV LAb
Hll LIUI

IT

LIILUHIULS
SULtAILS
IUTAL JULIUS
III III/. IL
III till IL IIIIHUoLII
in on
tLAU

UN1IS

ttwr.
LLNI.

MAXIMUM

MIL

nu/L
nc/L
nu/L
hU/L

nu/L
HU/L
HU/L

no/L
nu/L
nu/L

ib.UUU

ObO.OOO
BVl.OilO

310.000
1^0.000
10.000
110.000

I.boo
0.000
0.100
o.ooi
0.000
U.U30
U.OiO
0.0^0

UAIL

OO/ «/ b
dO/ «/ b
Ml/ a/ V

oo/n/ a
Ol/ i»/ V
no/11/ a
oo/ a/^o
OO/ 2/11
m/
no/
00/11/ U

Ol/ ii/ *
OO/ II / b
OO/ U/ b
bu/n/ a
do/ u/ b
ttl/ ;.•/ t

SUUHtL IKtAI.1t.UI Hl*Nl

nuiinun

11.00UO
ii.ooao
/.oooo

OuU.ObUU
/.•IJUO

JUO.OUUO

11.0000
•41.0000

b'J^.OUOO
1.2000
o.oooo
0.0100
0.001O
o.oooo
0.0100
0.020U
0.00111

I) A It

•a/n/ a
•U/ 2/11
•I/ a/14
uii/ii/ a
di/ b/ii
uo/n/ a
til/ a/m
BO/11/ ^
DO/11/ *i
Ho/n/ a
ttl/ */ V
oi/ a/m
bi/ a/m
no/ o/ &
mi/ u/ b
OO/ b/ b
uo/n/ b
uo/ii/ a

AVLHAUL S1ANUAHU
ULVIAMUH

01U.
SM.fibbl

/.'Ibb/

Ib.lbb/
vj.aooo

1. Jbb/
o.ouoo

O.OO10
0.0000
U.0.100

0.1«0

11.059
o.oid

0.010/

1.111
a. /Od

Id.Olb
0.0 VI
U.UJO
O.OId
0.000
0. JOO
0.020
u.ooa
0.003

PAHAnLILH
tuunl

2
b

SOURCE: Miami Contarvancy Oislrlct. Ground
Water Quality Raport, May 1882.

TABLE 11
MIAMI CONSERVANCY DISTRICT
WATER QUALITY DATA ANALYSIS
FROM 80/2/11 TO 81/5/14
CHEM DYNE SITE



The Miami Conservancy District
Water Conservation Subdistrict

CHAMPION PAPERS - HAMILTON NORTH AREA

Tine Period
Parameter

pH, Field

Alkalinity, mg/1

Hardness, mg/1

Chlorides, mg/1

Sulphate, mg/1

Dissolved Solids, mg/1

Iron, mg/1

Manganese, mg/1

Sodium, mg/1

Calcium, mg/1

Magnesium, mg/1

Potassium, mg/1

1965-69

7.6*

-

369

38

106

468

0.06

0.04

24.0

94.1

32.3

3.1

1970-79

7.2

296

402

42

99

509

0.15

0.01

-

96.5

29.7

^

1980-8

7.3

303

428

46

100

-

0.08

0.01

-

-

-

*pH, Lab

SOURCE: Miami Conservancy District. Ground
Water Quality Report. May 1982.

TABLE 12
THE MIAMI CONSERVANCY DISTRICT
WATER CONSERVATION SUBDISTRICT
CHAMPION PAPERS - HAMILTON
NORTH AREA
CHEM-OYNESITE
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IHC MlAHl CONSERVANCY DISTRICT
HATCH CONSERVATION"

OROUNOMATCft QUALITY p A T A

PAOI I

LOCATION) LAT 39 II 34f LONO •« 13 8», IN SEC. • •
R2. Tl> F A I M F I C L O TMP». BUTLER CO.. OHIO
ON •. HOC FAUN LANE* SOO FT W. OF 3|2I
RIVER R0.» HAMILTON. 1100 BE OF HAMILTON
•1C ON J. SCHRICVCR PROPERTY. BU 80

MCLL NOI BU §0
101 BCHHIEvER
COUNTY! BUTLCH
•OUMCCI 60HC8T|C WILL

UMITS

DATE
TlnC
SOURCE OF DATA

1-30-7%
lt*S

hco nco
3-21-7* »-2»«7» 9-2B«7« 7*1 7-7* t- 9.7* ••tt»7» IO-tS-7*

199 »»0 t30 «%0 t»9 1019«co HCO HCO HCO HCO HCO
FIELD

A I D f C M P £ « 4 f u w e
H A T C H TCnPENATU*E
PH
CONDUCTIVITY
DISSOLVED 3KrOCN

r.
C

n|C«OlHO«
10 /L

MYONOOEN SULFIDE IHlSI HO/L
Afc*nt< o|oxr>e co? -"", /u
TO MATCH FCCT
OCPTH FECT

FL3M DPI

LA(OH*TOHV ANALYSES
A L K A L I N I T Y A3 CAC03 1Q/L
ALUHNlUH I A L I HO/L
AHIENIC IA(| HO/L

• BAHIUH |«AI HO/L
BLHVLLIU1 (BE I UO/L
B I C A R B O N A T E IHC03I
BOHON IBI
CADNIuri ICOI
CALCIU- I C A I -r,/L
CAKBONATC IC03I 10 /L
CHLOAIDC I C L I >ia/L
CHROHIUH UH I HO/L
COBALT ICOI UO/L
COLOR UNlTB
CONDUCTIVITY - LIB MK'OiHOS
COPPCR ICUI 10 /L
CYANIDC IC1I 10 /L
rLUORIOC IFI HO/L

' HARDNESS»N3NCARBON«IC 10/L
HADDNCfStTOlAL AS C»C03 10/L

s.2
II. 0
7.0

7|0t

ZS.O
9.00

210.

i.o
IJ.O
7*0

710.

15. 0
».00

1*2
|>>9
7.0

7»0.

25. 0
9.00

1 9. II
II. 0
7. A

47$.

»5.0
9*00

?«.«
I3««
7.1

700.

*S«0
«.OO

10 /L

0.
IB*

9B».

340.

0>
7A.

7I9<

0.
30*

All.

0.
>B>

439<

0.

A»0«

||. Z
ll>0
4*1

790.

19.0
9*00

19.0
11*0
7*1

740.

19*0
9.00

10. 0
tl«l
7.0

7*0.

29.0

0.
«••

415.

0.
39.

7*0.

270* 190'234. ?»0.22*. 334.

0«
37.

920*

IBO.

SOURCE: Miami Conurvancy District. May 1975.
1 ( 1 1 1

TABLE 13
SHEET (1 OF 4)
THE MIAMI CONSERVANCY DISTRICT
WATER CONSERVATION SUBDISTRICT
GROUNDWATER QUALITY DATA
P. 114
CHEM DYNE SITE



THE M I A H I CONSERVANCY DISTRICT
UATER CONSERVATION SUBDISIRICT

GROUNOMAlE* QUALITY 0*1*

HOC I

LOCAIION! LAI 39 21 94. LONG •« 3) »»• IN SEC. S.
R2» It* FAIRFIELO TWP«. BUTLER CO.. OHIO
ON S. HOC FARM lANC. SOO FT M. OF 3|tt
RIVER R0.» HAMILTON. 1*00 »C OF HAMILTON
SIP ON J. 8CHRIEVER PROPERTY. BU SO

MELL NOt tU
|0t
COUNTYt •UTLiM
SOURCEt DOMESTIC MELL

DATE
TIME
SOURCE OF D A T A

LABORATORY ANALYSES* CONTINUED
IRON IFCI 10/L
LEAD (Ml HO/L
MAGNESIUM |MQt 10/L
MANOANCSE <HN| HO/L

S25 •SB
MCO nco MCO

S-2S-7*

MCO

}.|7-7« J- J-/» »-24«7» 10-19-7*
»30 1*0 • »» 1010

nco MCO nco MCO

NICKEL INll

N|IRO«EN<N|TRtfE
ftt • LAS
PHOSPHORUS* tOTAL AS P •M/L
POTASSIUM IK I HO/L
SELENIUM I SCI MO/L
SILVER IAOI MO/L
SOO lUM I N A I HO/L
SOLIDS* DISSOLVED Hd/L
SOLIDS SUSPENDED HO/L
SOLIDS* TOTAL 1Q/L
STRONTIUM ISRI HO/L
SULFATE ISO%I MO/L
TURSI01TV JTU
2 I^C I IN I ' na/L

OR6ANICS
PHENOL ICHSOHI IO/L
DETERGENTS AS HETHVLCNE
BLUE ACTIVE SUBSTANCE HO/L

TOTAL ORGANIC CARBONIC I Md/L

i.9

«»*.*.

so.

II' 10.
«**.

0.
»»*.
I.

«*••

T.I

*fl.
l».

*«2«

7.%

10.

OXTGEN OEMAN9
•00 S-OAY
COO

BIOLOGICAL
T O T A L COLUORM
FECAL COLl'ORH

HO/L
HO/L 0.0 9.0 4.7 0*0

I.S

11.0 >9

MF/IOO HL
TABLE 13
SHEET (2 OF 4)
THE MIAMI CONSERVANCY DISTRICT
WATER CONSERVATION SUBDISTRICT
GROUNDWATER QUALITY DATA
P. 214
CHEM DYNE SITE



INC M I A M I CONSERVANCY DISTRICT

PAOC 1

GROUNOWATER QUALITY DATA

LOCATION! LAT 3* 21 94* LONO •« 33 9*< IN SEC* • » HELL NOI §U SB
R2» TI. FAIRFIELO TMP«. BUTLER co«. OHIO 101 SCHRIEVER
ON S. SIDE FARM LANE. 900 FT M. OF 3|2I COUNTY I SUTLER
RIVER R0.« HAMILTON. ISOO SC OF HAMILTON SOURCE! DOMESTIC WELL
SIP ON J. SCHRIEVER PROPERTY. SU 90

PARAMETER UNITS

DATE n-i§-7» tt-19-7*
TIME 130 1000
SOURCE OF DATA MCO MCD

FIELD MEASUREMENTS
*|R TEMPERATURE C 2>9 0-0
KATER TEMPERATURE C 13.0 13.0
PH 7.0 7.0
CONDUCTIVITY MICROHHOS 7*0. 710.
DISSOLVED OXYOEN 10/L
HYOROOEN SULFIOE CMZSI HO/L
FREE CARSON DIOXIDE coz
DEPTH TO WATER
SAMPLE DEPTH FEET 29.0 29>0
FLdh 1P'« »«OC ».OO

LABORATORY ANALYSES
ALKALINITY AS CAC03 10/L 27*.
ALUMNIUM I A L I 10/L
ARSENIC I A S I 10/L
BARIUM I B A I MO/L
BtRtLLIUI IBCI 00/L
BICARBONATE IHC03I 10/L
BORON IBI 10/L
CADMIUM ICDI 10/L
CALCIUM I C A I nO/L
CARBON4TE IC03I 10/L 0. 0.
CHLORIDE ICLI IO/L 29. 2*.
CHROMIUM ICR I 10/L
COBALT ICOI UO/L
COLOR UNITS
CONDUCTIVITY • LAB MICR01HOS 710* 719.
COPPER ICUI 10/L
CYANIDE ICNI no/L
FLUORIOE IF| HO/L TABI P 1"»

'HAMO^E SS »N3NC A WBON A IF ~*ft/l IMDLC l«3
HARDNESS.TOTAL A S C A C 0 3 1 0 / L 3%2> |9S. SHEET (3 OF 4)

THE MIAMI CONSERVANCY DISTRICT
WATER CONSERVATION SUBDISTRICT
GROUNDWATER QUALITY DATA
P. 314
CHEM DYNE SITE

! ( I I ( I I ( I I I I



I HE Hli1| CONSERVANCY DISTRICT
CONSERVATION SUBOISTMICT

QUALITY oil*
PAGE

L O C A T I O N : Lit 1» 21 94. LONG I* 13 69. IM SEC. S.
•12. n. FAIRFIELO TUP.. SUTLER co.. OHIO
ON S. SIDE FARH LAsE. 500 FT M. OF 1121
MIVEM RO.. HAMILTON* IHOO 8E OF >4AH||.TAN
SIC ON J. SCHNIivEn O M a P E R T V * 80 SO

WELL NO! BU »0
10! SCHRUvE*
COUNTY: BUTLIH
SOURCE: OOHEMIC WELL

PARAHETEH

UAlE

SJURCE OF O A l A

UNITS

•:ir-l IN il •
|N3N
LEiO

IFEI
I PI I

10/L
MANGANESE IHNI 1G/L
IIRCURY I HO I
NICKEL INI I
Nl IMOGEN* A VION| A
NlIHOGEN.N|HtATE IHOJ-NI1G/L
MH » LAB
PHOSPHORUS. TOTAL AS P 10/L
POIASSIU* IK I 10/L
SELENIUM inEI ifl/L
SILVER I A O I "0/L
COOlUN I S A ) 1Q/L
SOLIDS. DISSOLVED IO/L
SULlOS SUSPENDtn ia/L
SOLlOS. TOtAL HG/L
SIRONTlun ISRI 10/L
SOL'Al£ ISO*I iQ/L
TURBIDITY jiu

' 2MC l INI 10XL

410
HCO

tnoo
HCO

PHENOL IC4HSOHI no/L
DETERGENTS iS nEIHVLENC

BLUE A C T I V E SUBSTANCE 10/L
IOIAL ORGANIC CARBONIC I 10/L

OKVbEN OEniN)
BOO 5-OiY
CUD

HlULOblCiL
IOTAL COLlFORn
fECAL COLlFORH

IQ/L
10/L

1L
1L

25.0

55-0

TABLE 13
SHEET (4 OF 4)
THE MIAMI CONSERVANCY DISTRICT
WATER CONSERVATION SUBDISTRICT
P. 414
CHEM DYNE SITE



THE NIAHJ

LOCATION L»T 39 f| 84, LOW to 33 St. IN SEC. 8.
R2. II. rAlftMELO IMP.. BUTLC* CO., OHIO
ON i. sioc rA*H HUE, 900 ri H. OF ,,,,
.,. ! °" M4M'«-TON. 1100 1C Or»T* ON j. tcHHicviM PHOPEMTV. BU 10

7»/ |/30 10 74/12/19

PAfUnETE*

PH
CONOUCtlVl IT
»L«»LlN|Tr AS CAC03
C A R B O N A T E IC03I
CHLORIOC I C L I
CONDUCT I V l T Y - LAB
-.AHOSCSS, TOTAL AS CACOI
i"H - LAB

SOLIDS, DISS3LVCO
SOLIDS SOSPCNOCO
SOLIDS, TOTAL
SUL'ATC I S O « Iroc
coo

UNITS

CCNl.
CCNl.

"1/L
HO/L
WO/L

"ICflO-lHO

HO/L
HO/L
MO/L
»»G/L

24.(00
13.tOO
7.300

740.000
2*0.000

0.000
74.000

740.000
340.000

7.900
492.000

19.000
499.000
50.000
2S.OOO
55.000

DATE
»«/ 7/|7
»»/ 7/|7

'»/ 1/30
»«/ 1/30
»»/ 3/»B

»»/ 1/30
7»/ 9/ J
7»/ »/ J

»»/ 1/30

MINI HUH

0.0000
13.0000
4.1000

4/5.0000

0.0000
I*. 0000

520.0000
mo. oooo
4.9000

*Z3.0000
0.0000

50.0000
1 .5000
o.oooo

74/12/M

»«/ f/ 3
»*/ 5/li

*«/ 1/30

'»/ 7/17
»«/ 7/17
'»/ 1/30
7»/ 9/?4
7*/ 9/ J

AVEDAQE

IO.9700
13.1500

7*0200
721*5000
277*0000

0*0000
37.0000

442*7000
257*5999

7.4000

••0000
497.0000
SO. 0000
9*3250

1 1*0400

•TANOAMO
DEVIATION

7.023
0.24*
0 * 1 1 7

24.44ft
3> 300
0*000

15.159
45.415
43.213

0.2*9
14.259
9.457

U.0»2
0*000
9 * « * 7

15.752

PARAMETER
COUNT

to
10
10
10

2
10
10
10
10
10
10

a
10
I
4

10

SOURCE: Miami Conservancy District. May 1975.
i i ' 1

t

TABLE 14
THE MIAMI CONSERVANCY DISTRICT
GROUNDWATER QUALITY DATA ANALYSIS
fUOI nv/lir: fi-rr-CITE

t I



TECHNICAL MEMORANDUM
Page 49
December 20, 1983
W65310.CO

Chem-Dyne site. The results of the analyses of these
samples are shown in Tables 29-31 presented later in this
TM. Groundwater sampling was also conducted on and around
the site during the Phase B Investigation (6). The data
from this investigation were not available in final form as
of November 1983.

Surface water quality data are also valuable for evaluating
the contamination around the Chem-Dyne site. Tables 15-17
present data published by the Miami Conservancy District (?)
for the sampling locations on the Great Miami River near
Hamilton.

Contaminant Transport. The FIT project investigators (1)
concluded in 1982 that the groundwater in the Chem-Dyne area
is significantly contaminated from approximately 300 feet
east of the site to 200 feet west of the site. They suggest
that contamination as far as 650 feet west of the site is
probable. The Phase B investigators (6) report the Phase B
sampling indicates that contaminants have migrated below the
clay layer that is present to the west of the site. The FIT
project investigators hypothesize that the contaminated soil
on the site acts as a reservoir for spilled contaminants
which are subsequently released to the aquifer.

The FIT project investigators (1) estimated the rate of
groundwater movement across the site to be 2.8 feet per day
and Weston's data indicated the average groundwater velocity
to be 1.7 feet per day. Plummer (10) computed groundwater
velocities for several reaches from Middletown to New
Baltimore. Velocities outside of the immediate drawdown
cones near production wells ranged from 0.2 to 2.0 feet per
day.

AIR QUALITY

The Chem-Dyne site is within the City of Hamilton in Butler
County. The air quality status of this area according to
National Ambient Air Quality Standards as reported in 40 CFR
Part 8 (July 1982 revised) is as follows:



The Miami Conservancy District
Water Quality Data 19/6

HIA 29.30 American Materials Bridge

Dissolved Oxyycn
«0/1

January

February

Harch

April

Hay

June

July

August

September

October

No vender

December •

Yearly
Average

Monthly U
Average

12.6

11.3

10.3

a.a
8.3

6.9

6.6

5.1

5.2

6.0

B.I

9.3

B.2

lo. Days, AvuiM
Do low 4.0 mg/l

0

0

0

1

3

6

a
10

24

10

0

0

I1"
190 Monthly

Average

7.77

8.57

8.29

8.23

8.22

8.24

7.89*

7.83

7.77

7.71

7.91

8.11

8.05

Temperature
•f

-ibntiiYy
Average

37.6

44.4

52.9

65.1

70.5

78.5

83.8

81.2

74.3

61.9

49.9

43.6

62.0

Conductivity Dissolved Solids
•kro-iihos *KJ/|

Monthly
Average

610

442

546

633

707

631

624

636

760

690

817

889

665

HaxJSSa

1060

724

650

708

777

740

680

840

829

820

900

975

Hjnl.ua

300

175

311

370

510

460

529

340

600

360

720

800

Monthly
Mean

395

313

364

.406

443

405

402

408

468

434

497

532

422

1 Discharge
cfs

Monthly"
Moan

6157

7981

4095

1657

1066

2201

1308

783

580

628

669

549

2270

'Computed from conductivity
'Less than IS days of record
'Great Miami River at Hamilton

SOURCE: Miami Contervancy District,
September 1977

TABLE 15
THE MIAMI CONSERVANCY DISTRICT
WATER QUALITY DATA 1976
MIA 29.30 AMERICAN MATERIALS BRIDGE
CHEM DYNE SITE
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The Miami Ciinsrrv.incy District
Water Quality Dan 1971

MM 29.30 American Materials Bridge

January

February

March

April

flay

June

July

August

September

October

Moveiibcr

Dccenfcer

Yearly
Average

Montli
Ayera

9.9

11.5

10.6

9.7

7.5

5.2

4.0

Dissolved Oxygen
' mg/l

ly No. Days, Average
ge Below 4.0 mg/l

0

0

0

0

7

16

21

(XI
lion t lily
Average

8.28

8.00

7.95

8.04

7.90

7.67

7.73

Temperature
•F

Monthly
Average

37.9

41.5

51.3

62.1

74.4

77.7

86.3

BbntliTy
Mean

928

688

491

491

528

597

575

Conductivity
micro-mhos

Maximum Minimum

1022 450

1218 270

736 325

750 . 277

795 271

852 350

910 335

Dissolved Solids1
•3/1

fcontKTy
Keao

551

433

337

337

355

389

378

Discharge*
cfs

Monthly
Kean

456

2052

3369

4138

2083

753

659

'Computed from conductivity
'Great Miami River at Hamilton

SOURCE: Miami Conservancy Oisuict,
September 1977

TABLE 16
THE MIAMI CONSERVANCY DISTRICT
WATER QUALITY DATA 1977
MIA 29.30 AMERICAN MATERIALS BRIDGE
CHEM DYNE SITE
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"CT.
••... »M •»• 1.1 l.t !• •» .M j[.. •?•• ~

xo«.
••••• *• — *••* '•' •«• ••* -ft — SIM <.•>» ia.t ?..»

0€C.
• >... ~ — J.7 I.* •.* it

'«... _ 21* !«• J.t .« l.» U ,*| |J 7««

ill.. — — .>.» I.T s.i aa .«w — s«*4

>*... •'• •!' $.» i.2 *.« «• .>• i| .»««4 .««• 7/.J >.•
•«v
»»..- ~ ~ Z.» I.* «.J I* .» — ••«•• .«JI ..M 1J.»

• 1... ~ — l» J.« US* .** —

• '... — — (.* I.V ».» Jl .>. —

l<t... »•« •%* l.t |.T l*i I* .M «.2
««•.
l»... — ~ *.} Z.* *.• «« .MX

tttiTin or nn> uinns

Ul>- Ol»-i>is> r»i*(. sxtoieo tufw. XM.'(U m»-
fOf*k $ULVCU CMI* CAU* CMMO* C« t̂J«* IOIAC Sjk4td tOf*l

T|«C IAS* IA«I ICOt IC«II 4CMI (C^l KOI IkWl <CU» ICUI f'tl
MIC lUw/tl l»Wll IUWCI <UWtl IWWkl IWU/tl tUfc/H IWb/k>

XI.
C»... i/M '< Z I * !• « • • I

Z»I.. !>•• • Z t I !• «!• lt> • Ik

*•!.. lilt • • I I *• <!• t Z in
MM.

I . 4t JO I* I • t*

..(*- dlk*
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Criteria Pollutant Status

Total suspended particulates Nonattainment
Sulfur dioxide Attainment
Ozone (oxidants) Nonattainment
Carbon monoxide Not classified
Nitrogen dioxide Not classified

Some local site-specific ambient air quality monitoring was
performed by Roy F. Weston on July 31 and August 1, 1982,
prior to waste removals by O.K. Materials in 1983 (12).
These air samples were taken at stations 5 feet above the
ground along the fence line. Both samples were 8-hour
composites taken with Tenax tubes. Results of downwind
samples indicated benzene, 1,1,1-trichlorethane, and
tetrachloroethylene at significant concentrations. Other
organics components identified were acetone, hexane,
trichlorotriflouroethane, and trichloroethylene (TCE).

ECOLOGY

The following discussion of the ecology of the Chem-Dyne
vicinity is based in part on the draft Phase B Report by Roy
F. Weston (6).

The Chem-Dyne site is in a residential and industrial area.
There are no major natural areas in the immediate vicinity.
A small backwater marsh is in a portion of the Ford
Hydraulic Canal northeast of the site, directly north of the
public swimming pools off Ford Boulevard. Immediately
northeast of the site across the Ford Canal the land is
cultivated and planted as part of an agricultural operation.

The site affords a marginal habitat. Vegetation is limited
to pioneering and early successional species. The site is
almost treeless. Ground cover is patchy and consists of
assorted grasses, goldenrod and Queen Anne's lace.

Although they have not been observed, the site is possibly
inhabited by typical field rodents such as cottontail
rabbits, meadow voles, mice, shrews, woodchucks, and
possibly muskrats along the canal bank. This type of
habitat provides hunting grounds for a variety of birds such
as sparrow hawks and owls. Songbirds have been observed at
times onsite.
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The aquatic ecology of the Great Miami River in the site
vicinity is stressed. The river is currently influenced by
sewage treatment plant discharges. The river does support a
variety of fish species including game fish which are taken
by local fishermen.

The Ford Hydraulic Canal also supports a variety of fish
species including northern pike, largemouth bass, black and
white crappie, white bass, carp, gizzard shad, and numerous
panfish (13).

The following discussion of socioeconomic conditions in the
vicinity of the Chem-Dyne site is based on information from
Roy F. Weston (6).

The Chem-Dyne site is entirely within the City of Hamilton
whose current estimated population is approximately 70,000.

Industry and manufacturing are the major components of the
area's economy, supplemented by construction, trade, finance
and government activities.

The Chem-Dyne site area is served by a well-developed
transportation network. Interstate 75, running north and
south, passes within 10 miles of the site. Locally, there
are several two-lane highways that traverse the area between
1-75, 1-275 and the site.

CHEM-DYNE SITE DATA AND PREVIOUS EVALUATION SUMMARIES

The data and evaluations in this section are from previously
published site-specific studies. Primary sources of this
information are documents by the Ohio EPA, E and E, Inc.,
and Roy F. Weston, Inc.

SITE WASTE CHARACTERISTICS

Chemical wastes at the Chem-Dyne site have been investigated
by several agencies. The site records include numerous
reports on the chemical analysis of both drummed and bulk
materials. This section summarizes the major findings of
the previous waste characterization studies. This summary
is based primarily on the data presented by Ken Harsh/OEPA
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(1,2) and data contained in the U.S. Army Corps of Engineers
bidding documents for Drum, Bulk, and Other Waste Removal,
Chem-Dyne, Hamilton, Ohio (3).

Ken Harsh/OEPA prepared an "Emergency Action Plan" for
Chem-Dyne (1). In this plan he summarized the types and
volumes of wastes removed from and remaining onsite as of
March 4, 1981. His listing is mostly generic, but also
includes some specific compounds. The summary by Harsh is
shown in Table 18.

Drum Waste Characteristics

Harsh/OEPA also prepared an extensive review of analytical
results from a variety of drum and bulk waste samples,
called "Interpretation of Chem-Dyne Sample Results," undated
(2). The data presented in this report are too extensive to
be completely summarized in this technical memorandum.
Therefore, selected data from drum sample and tank sample
analysis will be summarized. Selected results from drum
samples are presented in Table 19. These data indicate some
of the components of the drummed chemical waste found
onsite.

The drum waste inventory indicates a wide variety of base/
neutral organic compounds. The volatile organic fraction
appears to consist mainly of methylene chloride. With the
exception of methylene chloride, very few chlorinated
solvents were identified.

In the review of the GC/MS data, Harsh also identified two
pesticide-related compounds which have strong unique odors
and which probably contribute to the characteristic
"Chem-Dyne" site smell (2). The smelly compounds are:

o MIDT hydrochloride
o Diethyl dithiophosphoric acid

Both compounds were reported in drum waste from a generator
described as "Lakeway."

A summary of drummed waste characteristics was presented in
the U.S. Army Corps of Engineers waste cleanup bidding
documents (3). This summary was based on sampling of a
representative subset of 200 the total estimated 8,600 drums
onsite. The drum summary data are reproduced in Table 20.



Table 18
SUMMARY OF WASTE TYPES AND VOLUMES AT

CHEM-DYNE AS OF MARCH 3, 198la

(SOURCE:

CHEM-DYNE SITE
W65310.CO

HARSH, OEPA, EMERGENCY ACTION PLAN)

Waste Description

Amino Resins
Alkyd Resins
Polyester Resins
Urethane
Isocyanate
Aerylates
Silicones
Polysulfones
Styrene
Other Plastics Waste
Phenoloic UV Stabilizers
Brightners
Other Plastics Waste (bulk)
Glues
Urethane catalysts (curene)
Nitrocellulose Based Lacquer
Phenolics/Polyproplylene
Synthetic Rubber Wastes
Nylon Wastes
Arsenic Wastes
Mercurial Wastes
Antibiotic Wastes
Solvent Waste
Others
Asbestos
Zinc/Antimony Sludges
Chromates; Sludges
Acids/Bases (bulk)
Acids/Bases Catalysts
Vanadium Penoxide
Vanadium Oxytrichloride
Titanium Tetrachloride

Zirconium
Phosphoric Acid
Dithane/Kelthane
Parachloronitrobenzene
Captan/Folpet
C56 and Chlorinated Pesticides
Intermediates (bulk)
Other Pesticide Waste

Approximate
Number of
Drums Removed

500
500
600
100
100

1,050
950
100
30

2,000
3,000

300

100
200
130
50
0

100
200
10
60
10
0

100
60
0

100

200

30
70
400

0
10,000 gals.

100

Approximate
Number of
Drums Remaining

300
200
200
50
20
50
20
10
60
500
10
30

15,000 gals.
5

700
10

250
300
20
20
30
1C
70

350
0
5

20
400

10,000 gals.

10
1
5

120
100,000 + gals

10



Table 18 (continued)

Approximate Approximate
Number of Number of

____Waste Description____ Drums Removed Drums Remaining

Organophosphates 0 100
Paint/Printing/Solvents/Sludges 600 400
Pigments 0 10
Other Paint Wastes 50 300
Cyanides/Cyanates 0 40
Bismuth/Lead Pigments 160 50
Greases/Oils 300 300
Benzoyl Chloride 0 60
Benzyl Chloride (bulk) - 9,000 gals.
Chlorinated Organic Solvents 450 100
Flavorings 20 60
Other Solvents 400 800
Formaldehyde 0 40
Labortory Chemicals 0 150
Hexachlorobenzene Still Bottoms 120 5
Bottoms 250 40
Phenolics 200 30
Other Materials 2,000
Unknown Wastes " — 6,000
Textile Softners 100 0
PCB Contaminated Bulk Liquids - 38,000 gals.

waste descriptions given in this table are not exhaustive
but rather general in nature. Listing is to present the
range of potential soil and groundwater contamination.

GLT443/3



Table 19
SUMHARY OF SELECTED DRMMQ) HASTE IDENTIFICATIONS*

CHEM-DVNE SITE
M6S110.CO

(SOURCE: HARSH, OEPA, INTERPRETATION OF CHEN-DVNE SAMPLE RESULTS)

Goodyear Dru» Composite
ISaaple 300-I1B)

]-ewthyl J-Propen-1-ol
DIchloroMthane
1,1-DlMethyl Cyclopropane
Dlewthylhydraione Foruldehyde
1-Pyrrolldlnone
Heplan*
Ha Ih»1cy1cohei«ne
6-Nltro J-Plcolln«
}-propyl hcptanol
l-Ethyl -2,4-DlMlhyl C»cloh«i»n
1,4-OlMthyl Benicn*

Schcll Dru>
ISa»plt 300-73.1)

Dlchlorooethan*
Nethyl benunc
4-HeihyI-J-p«ntanoo«
Buioxy ethanol
Ctho>y athanol
Dllsooclyl phtluUU
Ethyl acatate
Hethyl bcniene

Albany International Coaposlt*
_____ISaaple 300-71.il

Oxybla ethane
TctiahydroCuian
J.S-DlKethyl Cyclopentanona
Dlchlorfluorlnatad coaipound
Trlchlorofluorlnated hydrocarbon
Trlchiorotnated hydrocarbon
DliMthyl h«Kan«
Trlawthyl octana
OlMthyl heptane
DlBethyl pentane
Tetraaethyl pentane
Hethyl dodecane
TrlMthyl decane
Heiaaethyl heptane
Ethyl acetate

Dtaaund International Ccwposlte
_____(Saaple 300-73.31______

DIchloroMthane
Hethyl pentene
Hethyl cycloheiane
Trlaethyl decane
Butyl acetate
Ethyl cycloheicane
1-propyl-l-heptaiiol
Dluthyl heptane
Hethyl octane
Dlaethyl benicne
Honare
Trlmethyl cyclohexane
Helhyl aniline
Dltsooctyl phthalate
Ethyl acetate

GLTII3/S-1
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(SOURCE:

Table 20
DRUM WASTE DISTRIBUTION

CHEM-DYNE SITE
W65310.CO

U.S. ARMY CORPS OF ENGINEERS BIDDING DOCUMENT FOR
CHEM-DYNE WASTE REMOVAL, PAGE IT-135)

Waste
Description

Lab packs, explosives
Solids

Number of
Drums

1
30

Sample
Volume, Gal.

35
1,100

Total
Estimated
Number of
Drums

32
1,023

Total
Estimated
Volume, Gal.

1,380
43,990

Semi-solids

Volatile
Nonvolatile
PCB's
Water reactive
Cyanides
Acids
Bases

17
33

6
3
3
1

679
1,146

280
105
109
55

632
,063
403

264
96
104
48

27,170
45,710
1,7203

11,350
4,130
4,470
2,060

Acidic Solutions

Volatile
Nonvolatile

21
30

820
1,547

759
1,439

32,640
61,380

Alkaline Solutions

Nonvolatile
Volatile

11
1

473
15

439
16

18,880
690

Organic Liquids

Volatile halogenated
Nonvolatile halogenated
Nonvolatile nonhalogenated
Volatile nonhalogenated

Empty Drums

TOTALS

3
11
12
20

208

362
482
527
879

8,614

13,720
18,230
20,940
35,040

344,000

PCB not found in any drums sampled. However, a small number of drums included as con-
tingency because Tank 15 reportedly filled from drums and Tank 15 was found to have
1,500 ppm PCB.
Liquids and solids classified separately if found in some drums. Therefore, drum total
is greater than 200.

GLT443/4
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Bulk Waste Characteristics

The analytical review report by Harsh (2) identified the
major components in the following bulk tanks: Nos. 4, 16,
17, 100A, "red tank truck," and the "other tank truck."
These data are presented in Table 21.

Results of the bulk tank analysis indicate major quantities
of chlorinated organics in Tank No. 4 only. The materials
in tank No. 4 are all associated with synthesis of endrin
and chlordane-type pesticides. Wastes identified in the
other bulk tanks include a variety of base/neutral and
volatile organics.

The major waste components of every bulk tank were reported
in the bidding documents for the Chem-Dyne waste removal IRM
prepared by the U.S. Army Corps of Engineers (1). These
data were compiled from several sampling efforts and several
laboratories including NUS, Finnegan Institute, O.H.
Materials, and Monsanto.

To illustrate the general arrangement of bulk wastes stored
onsite, the major organic waste compounds of the larger bulk
storage tanks are listed in several figures as follows:

o Figure 12 - Bulk tank Nos. 1, 2, 3 and 4
o Figure 13 - Bulk tank Nos. 5, 6, ~> and 13
o Figure 14 - Bulk tank Nos. 15, 16 and 17
o Figure 15 - Bulk tank Nos. 100A, 200A, 300A,

tanker No. 1 and tanker No. 2



Table 31
SUMMARY OF BULK TAMK HASTE IDENTIFICATION BY HARSH*

CHEM-DYNE SITE
H6S310.CO

(SOURCE: HARSH, OEPA, INTERPRETATION OF CHEM-DYNE SAMPLE RESULTS)

Tank No. 4
Liquid Top Layer

C-56
Hexachloronorborna-

dlene
Octachlorocyclopentene

Tank No. 4
Sludge Botton

Material

C-56
Hexachloronorborna-

dlene
Pentachloroetnane
Tetrachloropropene
Pentachlorocyclopro-
pane

Endrln
OctacMorocyclopmtam

Tank No. 16
(Formerlr "Pit C"l

Methyl pentane
Methyl pcntene
Trlchloroethene
Methyl Mthacrylate
Methyl bentene
Dliwthyl beniene
Cycloocatetrane

Tank No. 17
(foraerly "Pit P">

Hexane 7
Aaine
Methyl beniene
DlMthyl bentene
Fhenyl benionltrlle

Methylene chloride
Ethyl acrylate
Dlchloropropanolc acid,

butyl ester
Heptane
Dimethyl Cyclohexane
TrlMthyl Cyclonexane
4-vethyl -1 Il-Mthy-

ethyIt
3-cyclohexen-l-ol
acetate

Dlaethyl Heptadlene
-Syne

Ethyl penten*1
Methyl decane
Undecane
Decaaethyl cyclopenta-

slloxane
Dodecane
1,4-Dlhydro-1-propy1
nlcotrlnnltrlle

1,1 Dlphenyl (very
large)

Dodecanethlol

Trailer Tank No. 1
(Red Tank Track)

Isopropyl alcohol
Dlaethyl cyclopenta-

none
Cyclohexane
Methyl bentene
DlMthyl bentene
Cyclooctatetraene
Butoxy ethanol
Trlvethyl benien*
Ethyl hexanol
Dlchlorobentene
Undecane
} hydroxy-benjolc acid,
•ethyl ester

polyner (nitrite)
1,1 -Blphenyl (large)
1-Dodeconethlol

Trailer Tank No. J
(Other Tank Truck)

Ailne (?)
DlMthyl heptane
N-2-propynyl-) Propyn-

lanine I?)
Tetrachloroethene
Pyrldlne (?)
Phenol
2-beptanol
Propy1 heptanol
Dlawthyl nonane
Octane
Methyl decane
DlMthyl heptane
DlMthyl undecane

1C
Oct 12 26aoiecane

S)

Compounds listed In this table are reproduced directly froei Interpreatlons of GC/HS data by Harsh/OEPA.
Concentration of Boat compounds listed are on the order of several percent.
Harsh also reported several chlorinated benzenes and PCB's at 280 ppB.

GLT443/6
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Dicyclopentadiena"
Hex-BCHb

Hex-VCLb

lsodrinb

KEY TO LABORATORIES
a - NUS
b - MONSANTO
c • O.H. MATERIALS
d - FINNEGAN INSTITUTE

Chlorobeniene*
1,2-Dichloroethane8

Ethylbenzene8

Toluene9

Ethylbenzene8

Aldfin"
Endrin8

Dieldrin8

Chlordane8

Zyleneb

Trimeihyl benzene isomers"

Toluene*
1,2-dichlofObenzenea

Tetrachloroelhanea'b
Trichloroethane8

Telrachloroethylene"
Chlorinated benzenes8

Chlorofonn"
Phenol8
Dieldrin8

Heplachlor8

Endrin8

Chlordane8

Hexachlorobu iadiened

Naphthalened

Methylnaphthalened

Oimelhylnaplhalenud

Biphenyld

Hexachloronorbondadiened

Peniachlorobenzene
Trimethyln«pthalened

Hepiachloronorbornaned

Hexachlorobenzene"
Pihalate esterd

lsodrind

Endrin8

Dieldrin8

Heplachlor8

Oicyclofientadiene
Hex BCHb

Hex-VCLb

ltodrinb

Slyreneb

Trimeihyl benzene isomersb

Tetrachloroeihaneb

PAH compounds'1

FIGURE 12
REPORTED BULK TANK
WASTE COMPONENTS
TM TASK 1
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Xylene*
PAHV
Chlorinated compounds*

'Total concentrations less than
0.1 percent. OEPA identified
waste as possible HC1 solu-
tion.

Benzene3

Toluene3

1,2-Dichloroelhanea

Tetrachloroethylene (PCE)a

Phenol3
Ethyl benzene3

Chlorobenzene3

Dichlorobenzenes3

Endrin3

Chlordane3

Sytreneb

Benzene3

Chlorobenzene8

Carbon tetrachloride3

1,2-Dichloroethane8

1.1,2-Trichloroethanea

Chloroform3

1,1,2,2-Tetrachloroethane8

Toluene8

Chlordane3

Chlorobenzene3

Hexachlorobenzene3

1,4-Dichlorobenzenea

Naphthalene3

Toluene3

1.2-Dichloroethane8

1,1,2-Trichloroethane3

Chloroform

SOURCE: Harsh, Interpretation of Chem - Oyne sample results.

KEY TO LABORATORIES
a-NUS
b - MONSANTO
c-O.H. MATERIALS
d - FINNEGAN INSTITUTE

FIGURE 13
REPORTED BULK TANK
WASTE COMPONENTS
TM TASK 1
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TANK NO. 17 (PIT D) TANK NO. 16 (PIT C)

KEY TO LABORATORIES
a-NUS
b- MONSANTO
c-O.H. MATERIALS
d • FINNEGAN INSTITUTE

SOURCE: Harsh, Interpretation of Chem - Dyne sample results.

Hexane (?)
Unknown amine
Methyl benzene
Dimethyl benzene
Trace pesticides

Methyl pentanec

Methyl pentenec

Trichloroethenec

Methyl methacrylatec

Methyl benzene'
Dimethyl benzene0

Methylene chloride0

Tetrachloroethenec

Chlorobenzenec

Trimethyl benzene0

Dichlorobenzene0

Trichlorobenzenes°
•Tank 15 reportedly filled
from drummed waste.

FIGURE 14
REPORTED BULK TANK
WASTE COMPONENTS
TM TASK 1
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Reported as oily liquids and
tar-like solids. No analytical
data presented.

KEY TO LABORATORIES
a-NUS
b- MONSANTO
c-O.H. MATERIALS
d - FINNEGAN INSTITUTE

Benzene3

Toluene0

Xylene8

Chlorobenzene9

1,1.1 -Trichloroethane9

Chloroform8

O-chlorobenzenea

Ethyl benzene8

Phenol3
Tetrachloroethylene8

Trichloroethylenea

Two chambered tank:

o Paint sludge
o Liquid waste with benzene

and phenol identified8

Not sampled
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SURFACE WATER

Surface water in the Chem-Dyne vicinity occurs in the Ford
Hydraulic Canal immediately north of the site and in the
Great Miami River approximately 1,300 feet west of the site.

During Chem-Dyne operations in 1976-1979, several water
samples were taken from both streams in response to the fish
kills which occurred (1). Several of these samples
reportedly contained endrin, a chlorinated pesticide which
is acutely toxic to most fish species at low concentrations.
These specific data are not available for this technical
memorandum.

Since the limited sampling efforts related directly to the
fish kills, the canal and river have been sampled in 1981 by
Ecology & Environment, Inc., the FIT contractor. E&E, Inc.,
reported that aluminum and iron were the only inorganic
constituents found above background levels and these could
be attributed to the breakdown of soil materials being
transported in the canal and river (4). The only organic
priority pollutant identified was butyl benzyl phthalate
(4). Several nonpriority organic compounds were identified
with a 90 percent certainty or better using mass
spectroscopy techniques. None of these compounds
corresponded to known wastes at the Chem-Dyne site. E&E,
Inc., concluded that these compounds were probably from
other sources than the site (4).

SOIL

Onsite soil contamination was initially investigated by the
OEPA and reported by Harsh/OEPA (2). The OEPA soil sampling
was focused on the main area of Chem-Dyne operations, the
rail and truck docks and the bulk storage tanks west of the
operations building. A map showing the exact sampling
locations is not available. However, soil sample location
descriptions are given with the data summary in Table 22.

Harsh concluded his evaluation with the recommendation that
all of the soil in the area around the railroad tracks must
be removed. The compounds identified in the soil from this
area indicated that pesticide waste was included in the soil
contamination.



Table 22
SUHMAJtY OF ONSITE SOIL ANALYSIS BY HARSH/OEPA

CHEM-DYNE SITE
M65310.CO

'(SOURCE: HARSH, OEPA, INTERPRETATION Of CHBI-OYNE SAMPLE RESULTS)

DRAFT

Railroad Pock A
ISa-ple 300-30)

Tetcabydrofuran
Heptane
Trlchloroethane
Methyl nlUopyrldlne
Tetrachloroethena
Chorobeniene
DlMthylbeniene
Cyclcccal Al.it t r *ene
Pentachloroethane
Dlchlorobeniene
Hexachlorobeniene
Chloroanlltiw
Naphthalene
Matbyl naphtha Una
Oxybls B*DI*M
Heiactaloronarbornadlana
Phthallc acid ester
Phenoxy blpbenyl
Endrln
Dllosoctyl phthalate

Truck Dock B
ISaaple 300-31)

1,2 Proplyene glycol
DlMtbyl hexane
ruran derivative
Pentanone
Tetraaathyl cyclobutanane
Ethoxy ethanol
Chloranlllne
Phenelbyl Benionltrlle

Near RR tracks/Loading*'
Dock

_____1300-75-5)_____

Metbylenecblorlde
4-Hydroxy-4-Hethy1-2-Pentana
Phenol
Dlchlorobeniene
1,2,3-Trlchloroben»ene
Hexachlorobutadlena
TrliMthyl Octane
C-56
2-Br (wo-l, 2-Dlcbloropropane
Hexacbloronorbornadlene
PentacDlorobenxene
Octacblorocyclopantene
Heptadecane
Tetracblorocyclopentadlaoe
Endrln
Heptachlor
Featlclal expoxtde*

North of Tank No. 15
(300-75-6)

rreon
2-Cbloroanlllne
Hethylene Chloride
4-Hethyl-3-pent-2-one
4-Hydroxy-4-Methyl-}-Pentanone
Isopherone
Endrln
Octachlorocyclopentene
lodo-Octaoa
3-Ph.noxy-l,l'-Biphenyl
Dllotooctyl phtbalate
PCB

South of Tank No. 15
1300-75-7)

4-Hethyl-3-penten-2-one
4-Hydroxy-4-Hethyl-2-
Pentanone

Dlchlorobencene
1-(l,l-DlMthylathyl)
Phenol

2-4 Bll 11,1-Dllawthyl
ethyl) Phenol

2,4,6-Trl* 11,1-DlMthyl
ethyl) Phenol

Octachlorocyclopentene
l-Cbloro-2,3-Dlhydro-lH-
Indene

Dllaooctyl Phtbalate

Soil Near Anderson
Druu at the tear of Site
_____(300-75-B1_____

Butane
2-2-DlMthyl-3-Pentanol
4-Octanol
Blidlchlorobenioyl Peroxide
Chloroanlllne
TrIchlorobentene
4-Hydroxy-4-Hethyl-2-

Pentanone
6-Ethyl-2-Hethyl Decane
4-7-Dlwthyl Undecane
10-Hetbyl Elcosane
4-Hethyl I'l1 Blpbenyl
M-Phenyl Aniline
Methyl Hexandecanolc Acid
Tralcontanolc Acid
Henelcosane
Dllsooctyl Phthalate
Trlphenyl Phosphlne
Heptadecane

Soil cup lei collected by Prothero, Hannahx, and Harah of OEPA on 6/18/81. Sample vaa a coaipoalte taken between 3 to 10 Inches deep. Each compound was quantified.
Total concentration of lilted compounds naa approxlaiately 17 percent.

GLT443/11

O



TECHNICAL MEMORANDUM
Page 70
December 20, 1983
W65310.CO

Onsite soil contamination was also investigated by F&E, Inc.
(4) E&E, Inc., analyzed near surface and subsurface soils
during the FIT study conducted at Chem-Dyne in 1981-82. The
E&E, Inc. soil contamination study developed three general
conclusions:

o Most organic compounds identified in the saturated
zone (20 to 30 feet deep) are a subset of the
compounds found in surface samples.

o The number of organic compounds decreases with
increasing depth. This decrease may indicate the
sorption properties of site soils.

o The majority of organic compounds were found in
the top 3 feet of soil, although deeper
penetrations v/ere observed.

Detailed quantitative data on priority pollutant analysis of
individual soil samples were tabulated by F&E, Inc., and are
reproduced in Tables 23-26. These data were reduced to a
qualitative summary table which is reproduced in Table 27.
In addition to the summary, a list of tentatively identified
compounds is also reproduced directly from the report in
Table 28.

GROUNDWATER

Groundwater quality in the vicinity of the Chem-Dyne site
has been investigated by Ecology & Environment, Inc., OEPA
(using E&E, Inc., monitoring wells), and Roy F. Weston.
Additional groundwater samples have been taken by
responsible parties at various times during sampling
efforts.

FIT Groundwater Sampling

As part of the FIT groundwater investigation of the
Chem-Dyne site conducted by E&E, Inc., in 1980-81, several
offsite and onsite groundwater monitoring wells were
installed and sampled (4). Their locations are shown in
Figure 7.

E&E, Inc., sampled groundwater three times in January,
February and April 1981. The first sampling was limited to
eight monitoring wells as a preliminary effort to establish



TABLE 4.
PARAMETER /

/LOCATION
eh,|a,rQ benzene
chloroform
carbon tetracnioode
methviene cnioride
ethvlbenzene
toluene

tetraehloroethvlen e
t r^cfilgro eth vlene
1 1- dichloroet han e
1.2- dicnioroetnane
i. 2-dicnioropropane
1.1- dichloroetliyien*
1,2- tran»-«icnloro

1 1 hvl u n e
pn eno I

3 4- dim e t h vl oh enol
bis (2 etnyinexy I )

pntnaiate
di-n-ciutvl ohtnaiate
di-n-octyl cnthaiale
butvl benzvl anthaiat
dietnyl pntnaiate
acenaonthene
hexachioroethane
f luoranthene
i 2-dipnenylhydrazine
napntnaiene
f luorene
anthracene
pnenanthrene
kenio (a) anthracene
cnrys ene
3.4-benzolluoranthene
be,nzo (k) flucranthene
pyrene
benzo fa) avrene
indeno ( l, 2, 3-c.d)

ovrene
1 . 2-dichloro ben z ene
aidnn
dieldrine
alpna- endosulfan
4.4'-DOE
4 f~ p 0 T
endrm
endrin aldenyde
neotacnior
a-BHC
b-BHC
a- 8HC
d- Bur
PCS 126O

aluminum
calcium
iro n
z inc
potassium
maonesium
sodium
Silver
boron
Barium
berv ilium
ca dmium
cobalt
chromium
cooBer
li thium
manganese
molybdenum
nickel
lead
tin
strontium
t itan mm
vanadium
yttrium

ANALYSES OF SOIL SAMPLES ( O . , . S F E E T >
ORGANIC CONCENTRATIONS • (ug / l )

a -10

1.1
1.3
5
2.2

.3

.1

•6

.3

13OO
24OO
76O
56

» 1OO
?ao.

<1OO
..30
.. 3
36

<.10
<.2O
<.e

1.1
9.9

< 1
23

< i
1.6

< 7
< 4

a
4.7

<.«
2,3

B-14

4.9
3.7

1.1

a

2.1

•2

.5

.1

•'

.1

8-19

-•

.1

•3

•a

3

• z

.4
-4

.3

METAL

d50
000

S9O
17

< 1OO
11000

16O
..30
t a
49

<.1O
,4fl
1.5
1.6
36
1.7
260

< 1
1.9
10O

' *
ae
7.7
4.9
4.7

1200
67OO
330
312S9795

190
«.27
.7.3

26
«.09
,.ia
•84
1.1
74
1,1
'3

«.31
« 1.4
a. a

»3.6
20
s.a
.a

1.9

B-16
6

S.9
11

11
3.S

.7

331
2.6

30.3

2.6
1.3

2.3
.4
1.8
.2

B -I6a
67

1.9

6.8

•

.2

.5

e-17

9.9
.7

1100

6 2O

ONCENTRATIONS
443

36000
70O
?«
130

J1OO
sao
.27
7.3
18
.09
6

_?9 __
Si
2S
4.1

87
,31
13
70
7.9
33
4.9
44
i.a

6 9O
260OO
51O
64
130

42OO
140

i.27
<. 7.3

2 8
<.O9
<.i a

1.1
1.7
7 2
3

110
• •91
< 1.4
46

«3.6
37
4.4
1.8
2.4

29O
510OO

250
ie

< 100
11OOO
< 1OO
< .3
< fl

19
( 1
.67
.93
1.5
2 1
1.2
16O
l

1.5
12
4
57
2 5
3.1
2.7

8 -18

.2
2.3

.1

.2

.1
.1

3
.3
.2
,2

^———
.2
.2

(m q
850
31000
51O
37

36O
5OO

< ao
i .23
<G.?
69
19
.15
.80
.62
14O
2.6

130
i .77
1.3
76

C3.1
35
5.8
2.5
4.4

B- 19

.7

.3

.4

.1

.3

/ k q )
760

45000
34O

24
< 7O

72O
70

(.20
t 5.3

33
.12
.15
.7 7
2.0
19
3.1
180

< .67
< 1

29
c 2 7

58
12
3.5
3.5

a -20

1

.3

.2

.3

9.1

•3
.9
13
13
7.2
7.3
3.3
3,9
6.7
3.8
1.1

.3

1

1. 7

56O
549
750
12

< 70
65

< 7O
< .21
< 5.7

36
.11

t . 1
.46

<.S7
29

( . 7
6.2

c.71
1.6
49O
i 2.9

5-7
6.6

< .4
1.6

a- 21

.7

.1

5 7O
46OOO

6 1O
44

< 9O
99O

< 9O
< .27
< 7.3

18O
.12
16
.8

< . 7 3
61
3.3
ISO

t.91
< 1.4

67
< 3.6

56
4

3.9
3.8

COMP

.7

7

1000

3 1

1.2
•9

1.4

.9
1.4
•3

•3
37.8

6OO
34900
590
175
2OO

724O
< 20
< - 6
<1O
3 ID

<.3
.7
1.5
4.5
25.7

( .2
117

i 2
3.2
124
17.6
19.6
9

22 6
2.3

SOURCE: Ecology and Environment, Inc., June 1982

TABLE 23
PRIORITY POLLUTANT
ANALYSIS OF SOIL
FROM CHEM-DYNE



TABLE 5. ANALYSES OF SOIL SAMPLES <2.s-9.o FEET,
PARAMETER /

/LOCATION
chlorobtnzene
chloroform

methylene chloride
etnvibcnien«
toluene
1,1.22. tetraehloroethane
tetrachloraathyien •

i.l-dicnlorethane

1.2- dicnioraaranane
1.1- diehlaroet hvlene
1,2- trans-dichiorovthyiene
1.1.1-tnchtaroetnan.
ohenol
2.4- dichloro oheno 1
2.4 -dimethyl ahenol
bis ( 2— ethyl h axvl ) ohthal at*
di-n-Dutvi onthaiate
di*n»actvl afithalAt*
butyl benzyl onthalate
dicthyl pnthalate
acenaonthene

1.2-diDhenvlhvdrazine
naontnalene
f luorene
anthracene
pnenanthrene
benzo (a) anthracene
cnrvsene
3,i4-benzofluoranthene
benzo (k) ftuorantncne

tyrene
fP{0 (a) ovrene

indeno ( 1*2.3 -c^) Dvrene

aldr in
dieldrin
aieha endosuilan
4.4'-ODE
4.4-- 0 D T
endrin
endrm aldehvde
t\to t achlor
aiona- 8HC
beta - a Mf
qamma-SHC
delta- 9HC
PCS 1260

aluminum
^alcium
i ran
line
ootasiium
ma anesium
sodium
silver
boron
barium
beryllium
cadmium
coo ai t
chromium
coooer
li ttimm

molybdenum
• picfcel

lead
tin
strontium
vanadium
ytTriurn
titanium

ORGANIC CONCENTRATIONS (uqM)
a- 2

i

•»

a- 3

1

.1

— - ——
2

« 2.4
* 2.4
» 2. 1
•» 2.1
•» .9
. 9

1.5
• a

.2

.24

.14

"OO

-^w-
< 4

ISO
930
9O

. 27
7.3
IS

.03
.ia
1.8
1.6
15

J4%
« .91
< 1.4
« 6.4
• 3.6

32
2.7
2.2
4 1

14OO

-3}%?-
20

310
5100

1OO
<.25
< 6.7

22
• .OS
< . 1 7

1.2
1.9
16
.9

<.f l3
. 1.3

!«

•H^ ———
... z-z

2.8
8.4

a-16

1.9

1 .7

1. 7

1.2 .

.1*

NCENTHATI
430

__30000__

36
i 100
5900
160

1.3
< a
40

< .10
.51
1.5
1.6
26
4. 7

< 1.
« 1.5

53
t 4

37
_2J ———

2.3
6.6

a. 16

.2

.1

—

Ni
350

72000
150

< 4
< 90
10OOO

200
< -27
•7 .3

39
<.09
..18

1.3
2

3.6
1. 2

«.91
< 1.4
< 6.4
< 3.6
I4O

5
3.5
t.t

8-18

•6
-3

.07

.2

.01

r/ng/ka )
380

_£3.0QO__
240
4

90
10OOO
90

.27
7.3
44
.09
.1 8
•73
1.1
4.2
3.6

« .91
< 1.4
< 6.4
« 3.6

120
3.4
4 ?
2.3

a - 22

.9

.5

.9

9.1

-1
.1

39O
~54000~
^400__

< ao
3 2OO

< so
* .23
< 6.2

81

î———
1.1

< .6 2
190

~^———
< .77

S.5
140

< 3.1
41
1.3
1.4
5.3

a- 26

3

1.5
.8
1

.2

.03

.2

.2

. 2

. 2
.2
.2
.2
3

420
49000

7
t 70

71OO
* 70
(.2 1
« 5.7

26
. 11

( .14
.S3

1
8.2
2-3

« .71
« 1.1

46O
< 2.9

12 O
2. 4
3.9
3.5

• Coelute

SOURCE: Ecology and Environment. Inc.. June 1982

TABLE 24
PRIORITY POLLUTANT
ANALYSIS OF SOIL
FROM CHEM-DYNE



TABLE 6. ANALYSES OF SOIL SAMPLES <«.I»F»T)
PARAMETER /

/LOCATION
chloroeenzene
chloroform
carbon tetracmoride
methyiene chloride
ethyibenzene
toluen e
1,1,2.2- tetracmoro ethane

trichloroet hvlene
1,1-dicnioroetnane
1. 2-diehloro ethane
i.2-dichioropropane
1, 1-dicMoroethvlene
1.2- trans-dicnioroethyiene
Dhenol
2. 4- dicnioroon eno I
2.4-dimetnv(pnenol
bis (2-ethyihexvi) pnthaiate
di-n-butyi pnthaiate
di-n-octvi ontnaiate
butyl Benzyl ontnaiate
diethyi pntnalale
acenaontnene
hexaenioroethane

1.2* diohenvlhvdrazine
naohthalene
fiuorene
anthracene
onenanthrene
benzo (a) anthracene
chrvsene
3.4-benzoMuorantnene
benzo (k) fluoranthene
pyrene
benzo (a) pyrene
indeno (1,2,3-cd ) pyrene
1,2-dichlorobenzene
aidrin
dieidrin
aipna endosuifan
4, 4'- 0 O E
4.4'- DOT
endrin
endrin akjeftyde
heotacnior
aipna - BHC
beta - flHC
gamma- SHC
delta - a HC
PC a 126O

METAL CONCI
aluminum
calcium
i pan
zinc
potassium
magnesium
sodium
Silver
boron
barium
beryllium
cadmium
cobalt
chromium
copper
li thium
manaanese
molybdenum
nickel
lead
tin
strontium
titanium
vanadium
yttr ium

ORGANIC CONCENTRATIONS (ug / l )

a- 13

.a

6.8
.4

3

•3

-i—
.«

-i———

a- 17

•3

•>

JTRATION} (mo/ka
14OO

1OOOO
800

< 4
380
2300

( 100
< .3
< a

24
< .10
t .20
l .6

1-2
9.6

M67
< 1
* l.S

12
« 4

17
6.1
•a
2.5

25O
6OOOO

ZiO
• 3

aooo
» 7O
*.21
* 1 . 7

J! 6
«.07
< .14
.70

1
2.8
3.1
78

<.71
< 1.1
« s
« 2.3

»»
1.6
J.I
4

a - 13

.6

.S

.3

.1
.1

23O
e aooo

23O
i 4

< 9O
1OOOO

< 9O
• .27
< 7.3

23
i .09
< .16
< .55

1.5
2.6
3. 7
130

< .91
< 1.4
< 6.4
< 3.6

1 1O
1.7
3.4
3.8

SOURCE: Ecology and Environment, Inc., June 1982

TABLE 25
PRIORITY POLLUTANT
ANALYSIS OF SOIL
FROM CHEM-DYNE



TABLE 7. ANALYSES OF SOIL SAMPLES .20-35^,
PARAMETER /

/ LOCATION
chlorobenzene
chloroform
carbon tetracnionde
metlwlene chloride
ethylbenzene
toluene
VilJ- ^*trachioroetnane
tetrachloroethylene
tncnioroetnyiene
i.i-dicnioroetnane
t. 2-dicnloroetnane
1.2-dicnioroprooane
1.1-dienloroetnvl ene
1.2- tran«-dicmoroetnviene
pnenol
2.4-dienioroonenoi
2. 4-dimethvlonenol
bis (2-ethvlhexvl) onthalate
di-n-butvi phthalate
di-n-octvl pnthaiate
butyl benzyl pht haute
diethvi onthalate
acenapntnene
hexaenioro ethane
Huoranthene
i.2-dionenvlhvdrazine
naphthalene
fluorene

anthracene
pnenantnrene
benzo(a) anthracene
chrysene
3,4- benzotluoranthene
benzo (k) Muorantnane
pyrene
benzo (a) pyrene
indeno (1.2,3-cd) pvrene
i,2- dicniorobenzene
aidrin
dieidrm
aipna endosuifan
4,4'-OO E
4,4<- DOT
e ndrt n
endrm aldehyde
neptacnior
aipna- a HC
beta- a HC
gamma -BHC
delta- fi HC

J>CS 1260^

aluminum
calcium
iron
line
potassium
magnesium
sod ium
silver
boron
barium
beryl hum
cadmium
cohait
chromium
copper
lithium

molybdenum
nickel
lead
tin
strontium
titanium
vanadium
y t trium

ORGANIC CONCENTRATIONS (ug/l)
a -a

.a

.5

.1

110
82OOO

S1O
< 4

< 100
iiOOO
no

« .30
< a

7.S
< .10
i .20
.81
2. a
3.2
1 .4

t 1
« 1.5
4 7

< 4
1OO
2.1
4.3
5.3

a - 14

1.1

.1
2

.2

MCTAU
150

120OOO
41O

« 4
< 1OO

11 OOO
12O

. .30
< a

16
> ,IO
< .20

1.1
2.1
2.6
1.6

1.1
< 1.5
» 7
< 4

ISO
2.1
4.4
5.2

a - is

290
.2
1 7

a - 17

.5

. i

.1

.4

.1

CONCENTRATIONS
57

39000
37O

< 4

* 9O
59OO
MO

< .27
t 7.3

9.2
< .09
i .18
«. .55

2
i. 9
1 .1

» .91
< 1.4
< £.4
< 3.6

16O
1.2
2.5
3.3

98
74000

250
< 4
< 10O
17000
MO

< . 30
< a

12
< . 10
< .20
< SO

2. 6
2. i
1.8

< 1
j i. 5
« 7
< 4

59
1 . 6
6.1
2 3

B-17

.2
3. 8

.1

.1

(ma/ ka)
ISO

tOOOOO
13OO

7
< 100

9 OOO
ISO

< .30
< 8

11
< .10
c .20

.67
<-80

5.4
4.3

(. 1
< 1.5
< 7
C 4

ISO
2.3
3.6
6.2

a - 19

.a

.4

.2

.1

84
«opo
270

( 4
' 9O
11 OOO

< .90
«.27
* ?.J

7. 1
< .09
< 2
< 5

1.7
1 . 9
3. a

t .91
<. 1.4
< 6.4
c 3.6

53
1 . 9
3. 7
2.7

a - 26

.7

.1
2

i. 2

1OO
58000

2 BO
< 3

< 80 __
9OOO
80
.25
6.7
9.6

.08
.17

• 5O
.99
1.8
3.2
130

(.83
< 1.3
< 5.8
< 3-3

80
1.4

__2.2 ——
3.4

SOURCE: Ecology and Environment. Inc., June 1982

TABLE 26
PRIORITY POLLUTANT
ANALYSIS OF SOIL
FROM CHEM-DYNE



Table 27
QUALITATIVE SUMMARY OF ORGANIC COMPOUNDS IN

ONSITE SOIL SAMPLES BY E&E, INC.
CHEM-DYNE SITE

W65310.CO
(SOURCE: MCCARRIN, GROUNDWATER INVESTIGATION...,

P. 30-31, JUNE 1S82)

Organic Priority
Pollutant

Volatile Compound

chlorbenzene
chlorform
carbon tetrachloride
ethylbenzene
toluene
tetrachloroethylene
trichlorethylene
1.1-dichloroethane
1.2-dichloropropane
1.1-dichloroethylene
1.2-trans-dichloro
ethylene

Acid Compound

phenol
2,4-dichlorophenol
2,4-dimethylphenol

Base/Neutral Compound

bis (2-ethylhexyl)
phthalate

di-n-octyl phthalate
butylbenzyl phthalate
hexachloroethane
fluoranthene
1,2-diphenylhydrazine
naphthalene
fluorene
anthracene
phenathrene
benzo(a)anthracene
chrysene
3,4 benzofluoranthene
pyrene
benzo (a) pyrene

Soil Sample Depth, feet
20-35

0-1.5 2.5-9.0 10-19 (Saturated)

X
X
X
X
X
X

X
X
X

X
X
X
X
X
X
X
X
X
X
X
X
X

X

X
X
X

X X

X

X
X
X

X
X
X

X

GLT443/7-1



Table 27 (continued)

Organic Priority _____Soil Sample Depth Feet_____
Pollutant 20-35

Pesticide Compounds 0-1.5 2.5-9.0 10-19 (Saturated)

aldrin X X
dieldrin X
alpha-endosulfan X
4,4-DDE X
4,4-DDT X
endrin X
endrin aldehyde X
heptachlor X
alpha BHC X
beta BHC X X
gamma BHC (lindane) X
delta BHC X
PCB 1260 X

GLT443/7-2
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TABLE 28
TENTATIVELY IDENTIFIED ORGANIC COMPOUNDS
IN SOIL SAMPLES FROM CHEM - DYNE
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the general location of contamination. The second sampling
effort included three onsite monitoring wells and two
production wells, a City of Hamilton water supply well
(unspecified) and a Champion Papers well (unspecified).
Organic analytical results of these groundwater sampling
efforts are presented in Table 29. Inorganic analysis was
done on the February samples but is not summarized in this
TM.

The final groundwater sampling by E&E, Inc., in April 1981
included all 20 of the monitoring wells and 3 production
wells. Results of this sampling effort are extensive and,
to include these results, the summary tables from the E&E,
Inc., report are reproduced directly. Table 30 includes the
priority pollutant organic and inorganic results. In
addition to the priority pollutant organics, several
"tentatively identified" organics which were identified by
computer evaluation of mass spectroscopy data with a
90 percent or greater certainty were also listed. These
compounds are included in Table 31 reproduced directly from
the report.

Ohio EPA Groundwater Sampling

The OEPA reported analytical results for two sets of
groundwater samples, samples collected in February 1981, and
samples collected in April 1981.

In February 1981, Pennino/OEPA split the three onsite
monitoring well samples with E&E, Inc., (Table 29) and
composited them into one groundwater sample. On the
following week, Carlisle/OEPA sampled the Hamilton city
water supply at an unspecified location. Results of these
samples were interpreted by Harsh/OEPA (2). These data are
shown in Table 32.

In April 1981, Prothero and Pennine of the OEPA sent samples
from 18 monitoring wells to the Ohio Department of Health
for analysis (5). Results from these samples indicated
contamination by volatile priority pollutant compounds in
wells B-8, B-ll, B-14, and B-17, as shown in Table 33.

Roy F. Weston Groundwater Sampling

Roy F. Weston performed a hydrogeologic study of the
Chem-Dyne site (6). As part of this study, Weston installed



DRAFT

Table 29
SUMMARY OF ORGANIC OAT* FDD GROUNDHATER SAMPLES

OHM-DYNE SITE

Compound, ug/1

Phenol
Naphthalene
Bls(2-ethylheiiyl)phthalata
Butyl bmiyl phthalate
Dl-o-butyl pbthalate
Dl-n-octyl pbthalate
Anthracene
Phenanthrene
Pyrene
Beniene
1,1-DlchloroethaiM
Carbon tatrachlorld*
Chlorofon
1.1-Dtchloro«thyUM
MttbyUna chloride
DlcblorobrowNMtnana
1.2-Dlch)orobeniene
Bli(}-chloroethyl)etber
1,}-DlchloroethaiM
1,1,1-Trlcnloroctnan*
1,1,3-Trlchloroetlwne
I,l,2,2-Tetracbloro*tbam
1,1-trani-DlcblorMtbyleoe
ttnylbeniene
Tetracbloroetbylene
Toluene
Triailoroetbylene

JMuary 1981 Sample**

"Upgradient* Nell* "DovngradUnt" U*1U
B-l B-8 B-9 B-1J B-5 B~6 B-ll B-12 B~~

43

1
3,275 1

09 3,117

6O9

1,929

124

1,95*

February 1981 Sawles*
CUy of

kOnslte Hella ., Haallton
-14 B-15 B-17^ Supply

* 1,000 •
* *
• * *

*

*
1,100

ISO
700 ISO 1,100
000 ISO 4,000

200
• 1,000

140
• •

110
12,000
4,000

900
17.000
14.000

2M
M

1,800
4,500

Champion
Papers
Hell0

*

*

?Blank apace Indicate* that cxupound vaa aou«bt but not Identified In the tuple.
The asterisk represent! coapound detected at leu than 10 mi)/1.

Sourcei NcCarrln, Groundvater loveitlgatlon . . ., tit, Inc., June 1912, p. 47 and 49)
CLT443/8
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CHEMICAL CONCENTRATIONS IN THE
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TENTATIVELY IDENTIFIED ORGANICS IN THE GROUND AND SURFACE WATERS
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• Substances which have been identified with a SO'/, certainty or better. No quantification is inferred.

SOURCE: Ecology & Environment, June 1982

TABLE 31
TENTATIVELY IDENTIFIED ORGANICS IN THE
GROUND AND SURFACE WATERS
CHEM-DYNE SITE



Table 32
GROONDWATER RESULTS FROM OEPA SAMPLING FEBRUARY 1981

CHEM-DYNE SITE
W65310.CO

Onsite Monitoring Wells (B-14,15,17)
______Composite Sample______

Methylene Chloride
Diisooctyl pbthalate
Trimethyl Hexene
Cyclohexene
Methyl Benzene
Tetracb1oroethane
Phenol
4-nethyl-2-pentanone
Methyl-Pentanoic Acid
2-Methyl Phenol
Ethyl Hexanoic Acid
2,2 -Methylene Bis (oxy) Bis-Propane
Octanoic Acid
2,2 -Oxy Bis-Propane
Pentanoic Acid
1,3 - Dimethyl Benzene
1,1 -Oxy Bis-2-Methoxy-Ethane
Benzene Propenoic Acid
Methyl Pentanoic Acid
Ethyl Benzene
Benzene Acetic Acid
2-Hexanone
Dimethyl Phenol
Dichloropropene
2-methyl cyclopentanol
Trimethyl Benzene
Trichloropropene
1-Dodecanol

Approximate Concentration,
________ug/1________

3,000
1,237
696
400
347
306
206
200
164
130
92
75
65
56
55
49
38
32
28
26
24
24
19
18
16
11
5
5

City of Hamilton
Water Supply

Tetramethyl Butane
Tetrahydro-3-Methyl-4-Methylene Furan
2-Hexanone
1-Methyhexyl Hydroperoxide
tfonadecanol
Methyl Benzene
Cyclopentane Carboxyaldehyde
Methyl dodecane
3-Bromo Cyclohexene

320
43
4
3
3
1
1

0.5
0.5

Quantification based on response to D Anthracene.
GLT443/9



Table 33
GROUNDWATER RESULTS FROM OEPA SAMPLING APRIL 1981*

CHEM-DYNE SITE
H65310.CO

Volatile Organic
Priority Pollutant ug/1

Chloroform
Carbon tetrachloride
1,2-Dicbloroetbane
1,1,1-Trichloroethane
1,1,2,2,-Tetrachloroethane
1,2-Dichloroethylene
Trichlorethylene
Toluene

E&E Monitoring Hell
B-8

4,700
12,800

B-ll B-14

12,600
1,900

900

B-17

1,900

5,300
2,700
500

26,900
3,100
900

Analysis by Ohio Department of Health.
Blank spaces indicates that compound was sought but not identified in the sample.

GLT443/10
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12 additional groundwater monitoring wells. Four of these
new wells were replacements of unserviceable FIT wells and
the other eight wells were in new locations. All Weston
wells were 4-inch diameter casing and screen installed using
air rotary methods and temporary casing. Each well assembly
was placed into position inside a 6-inch temporary casing
which was advanced using a 300-lb hammer.

All of the FIT wells and Weston wells were sampled by Roy F.
Weston personnel in December 1982. Results of the analysis
of these samples are presented in Table 34 and the
monitoring well data summary tables attached as
Appendix B (7).

Groundwater samples from several monitoring wells were split
with a representative from FMC Corporation, which was the
field sampling representative for the Chem-Dyne waste
generators. Results of the analysis by FMC are presented in
the monitoring well data summary tables attached as
Appendix B (7).

GLT443/2



1ABI.K V, (Page 1 of 3)
SiUIMAKY UK PP.IOXITY IOIUITAN1 OM;AN1C ANALYSIS OF UtUIINIlUATEK KR<»1 KOY K. UKSTUN SAMPLING

AT UIEM-UYNK - UtCUIBtK 1982

HU-1 HW-2 MU-3 MU-4

Acid Cnaipoimds, ue/1
phenul

Compounds. UK/ I
bls(2-<hl»roclliyl)etlier
blsC-elliyllienyDphlhalale
benzyl butyl plithalate
dl-N-butyl plllhalate
Isojtlioroite
chryscnu

Volume*. UB/I
buiizcuc
carbon tctrnchlor JUe
chlorobrn^rne
1,2-illLliluroctluiiie
1 , 1 , 1 - c r 1 cli I uroethane
1 tl -illchluroethttnc
1,1,2-trlcliloronlliane
1,1,2,2-tclrathloioetliane
clilnrn«tliaiic
clilorofora
1 ,)-dlchlonx-lhi-ne
t runii-1 , 2'dlcliluroethcii«
1 t2-dlchloru|>ro|i;ine

n.- ihlurlde

vinyl chloride
t i l l OfUBH; t Ililltl!

12

1.K

IK 2K

VOA

HA

NA
NA
NA

1SK

VOA
HU-1.

NA

NA
NA
NA

VOA
HW-<>

NA

NA
NA
NA
NA

NW-7 HU-8
Punned
NU-8

3K

Hallvd
VOA

NA

NA
NA
NA
NA

Puaped
VOA
HU-8

NA

NA
NA

NA

HU-10

8K

120 1M 180 aOOK

2,KM 1,700 2.100 980

860 1,MX> 930 900

8S UO 9K 15

70 130 60 <>6

I'i'gt ic u, ug/1 NA NA NA

2K

7K

11

MA

Hon-l'i lor lcy Pollutant
ll.iy.iinlc.us Substiimrs, »g/l

Duplicate
MU-10

6M)

6UK

6«0
760

160K
IS, 000

2, 6UO
480

'1,100
MO

1,100
620

21,000
6 OK

1,100
1,000

MO
6,100
8,1.00

700
760
160

16,000
2,700

570
1.1OO

680

3,?OO
660

11,000
6 OK

1,100
1,000

980
4,600
6,700

HW-II MU-II

(J.T464/8-I



TABLE 31, (Page 2 ol 3)
SUMMARY OF rklOKITY I1ILI.UTAHT OKCAN1C ANALYSIS OF CKOIINDUA'ltk FROM ROY F. UKSTOM S

AT tllKH-UYKt - UKCtMBW 1982

Cuoponndtt

Acid Cmnpiiiiiida , ug/l

HW-12

Pimped
VOA

HU-12

Puupcd
VIIA

HU-12

Balled
VOA

HW-12

NA

Balled
VOA

HW-12

NA

HW-13

Pimped
VOA

MW-13

NA

fuaiped
VOA

MW-13

NA

Boiled
VOA

MW-13

NA

Balled
VOA

HW-13

NA

MW-15 HW-16 MW-17 HU-18 HW 19

ug/l
bl>(2-chlorocthyl)etlier
bU(2-etliylhfxyl)phihalate
benzyl buiyl phtltalate
dl-N-bulyl nhthalatc
Isnphormic
chrysenc

Volnllleii. ug/l

benzene

caibun ttil rachlurlUe
chlorubt!ii7cne
1,2-iltclilorocthuue
1,1 tl-trlchli>ri>«thane
1 ,1-dlcliloroechane
1 ,1,2-triclilurotithaiie
1,1,2,2-letrachlurucLluiiie
cliluroethsnc
cliloiolurM
1 ,1 -dlcliloroctlienc
tr.niis-1 ,2-dtchloroetlicne
1 ,2-<tlcliltiropropanc

3K

IK
NA
NA

MA
HA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA IK

NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA

NA

NA

nelliyl«iH' chloride
Lvirachlorurthcne
toluene
t rich loroethene
vinyl chloride-
c-hloruwet.liaiu>

I'eatlcldca. ug/l

Nim-l'rlorUy Pollutant
Hazardous Subatanceb, ug/l

35

10

70

30

30

NA

160

NA

80

25K

NA NA

70K

30K
70

<>SK
2SK

420

140
380

23
61

236
171

43
26

227

60

169

29
67

426
229

49
55

379

9K
155

392

33
71

532
325

55
64

444

10
211

438

28
61

393
293

48
34

347

9K

105
246

1,600
21,000

3,800
31,000
19,000

5,800
6,600

15,000

1,600
7*0

1,400
8,100
5,100

2K 7K

IK

14

55

22
218

59
253

5K 16

3K 14 2K
326

U.T464/8-2



TABLE 3A (Pige 3 of 3)
SUMMARY OF PRIORITY POLLUTANT ORGANIC ANALYSIS OF GROUNDWATER FROM ROY F. WESTON SAMPLING

AT CHEM-DYNE - DECEMBER 1982

Compounds MW-2,0 HW-21

Acid Compounds, ug/1
phenol

Base/Neutral Compounds, ug/1
bls(2-chloroethyl)ether
bls(2-ethylhexyl)phthalate
benzyl butyl phthalate 7K
dl-N-butyl phthalate IK
Isophorxme
chrysene

Volatlles. ug/1
benzene
carbon tetrachloride
chlorobenzene
1,2-dlchloroethane
1,1,1-trlchloroethane 8K
1,1-dlchloroethane
1,1,2-trlchloroethane
1,1,2,2-tetrachloroethane
chloroethane
chloroform
1.1-dlchloroethen«
t rans*1,2-d ich1oroe thene
1.2-dlchloropropane
ethylbenzene
methylenc chloride tOK 9K
tetrnchloroethene
toluene
trlchloroethene 12K M
vinyl chloride
chloromethane

MW-22
City of Hamilton

Well No. 11
Champion

Hell No. 1
Champion

Well No. <> MW-5*
Champion

Well No. 9
Champion

Well Ho. 10
Beckett
PW-2

Ransohoff
Fire Hydrant

2K 2K

IK

7K 2K IK

IK
30
IK

2K

2K

40K
290

120
320

170

210

10K

100

9K

<tK
IK

Pesticides, ug/1

Non-Priority Pollutant
Hazardous Substances, ug/l

* The Organic Traffic report for sample tag number S1819 Indicates these results are for groundwater collected from MW-5; however, tag number key provided by Roy F. Weston Indicates Champion
Well No. 4 sample source.
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REFERENCES

Chem-Dyne Site Remedial Investigation
Review of Existing Information

Task 1

OBJECTIVE

Refer to the final Work Plan for the Chem-Dyne RI/FS, EPA WA
21.5M10.0 and CH2M HILL number W65310.CO/DO.

CHEM-DYNE SITE BACKGROUND

1. Polrep; Security Improvements, Chem-Dyne Corporation,
Hamilton, Ohio. U.S. EPA (Feb 1982).

2. Invitation to Prospective Bidders and bidding documents
for drum, bulk, and other waste removal at Cherc-Dyne
site, U.S. Army Corps of Engineers (11/19/82).

3. Feasibility Study for Drum Waste Removal from the
Chem-Dyne Site, Roy F. Weston, Inc.(9/10/82).

4. Personal communication with Dave Straver, SWDO, Ohio
EPA.

5. Examination of Title/ Lawyers Title of Cincinnati, Inc.
(4/7/83).

6. Letter from James L. Rozelle (MCD) to Mike McCarrin
(Ecology and Environment, Inc.) (1/15/82).

7. McCarrin, Groundwater Investigation of the Chem-Dyne
Hazardous Materials Recycling Facility in Hamilton,
Ohio, Ecology and Environment, Inc. (June 1982).

8. United States of America vs. Chem-Dyne, et al., Civil
Action No. C-l-79-703, Complaint for Injunctive Relief,
United States District Court for the Southern District
of Ohio (12/19/79).

9. Transfer Records from the Miami Conservancy District.

10. Chem-Dyne Public Information Activity Report, Ohio EPA.

11. Chorlton, P., "Hamilton, Ohio Struggles with Massive
Toxic Waste Cleanup", The Washington Post, (11/3/83).

12. Feasibility Study for Bulk Waste Removal from the
Chem-Dyne Site, Hamilton, Ohio, fDraft Report), Poy F.
Weston, Inc. (8/9/82).
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13. Harsh, K.M., Affidavit, State of Ohio, County of
Franklin (9/28/76).

14. Lamm, D., Office Memorandum, Indiana State Board of
Health (5/10/76).

15. Preliminary Hydrogeologic Investigation and Preliminary
Evaluation of Remedial Action Alternatives Feasibility,
Chem-Dyne Hazardous Materials Recycling Facility,
Hamilton, Ohio (Draft Report), Roy F. Weston, Inc.
(June 1983).

16. State of Ohio ex rel. vs Chem-Dyne Corporation, et al.f
Case No. CV-76-09-0834, Stipulation and Judgment Entry,
Court of Common Pleas, Butler County, Ohio (9/18/83).

17. United States of America vs Chem-Dyne Corporation, et
al., Civil Action No. C-l-79-703, Judgment, United
States District Court for the Southern District of Ohio
(1/25/83).

18. Aletakos, I., Site Inspection Report, U.S. EPA
(3/25/80).

19. Summary of fish contamination data for fish collected
from the Great Miami River by the Ohio EPA (preliminary
data), 5/1/83).

20. "Hamilton Water Found Safe," The Cincinnati Enquirer,
(3/5/81).

21. Interim Report of Projected Cleanup Costs for the
Chem-Dyne Site in Hamilton, Ecology and Environment,
Inc. 3/27/81).

22. Site assessment report by K. Harsh, Ohio EPA.

23. Hazardous Waste Site Ranking Model Summary Sheet, Eco-
logy and Environment, Inc. (9/22/81).

CHEM-DYNE SITE SETTING

1. McCarrin, Groundwater Investigation of the Chem-Dyne
Hazardous Materials Recycling Facility in Hamilton,
Ohio, E & E, Inc., June, 1982.

2. "Hydrologic Data for the Hamilton-New Baltimore Area,"
1976-1977, Miami Conservancy District, September 19*77.

3. Spieker, USGS Professional Paper 605-A, 1968.

4. Spieker, USGS Professional Paper 605-D, 1968.
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5. "Water Resources in the Hamilton-New Baltimore Area
1974," Miami Conservancy District, September 1975.

6. "Preliminary Hydrogeologic Investigation and Prelimi-
nary Evaluation of Remedial Action Alternatives Feasi-
bility, Chem-Dyne Hazardous Materials Recycling Facility,
Hamilton, Ohio"(draft), Roy F. Weston, Inc., June,
1983.

7. "Hydrologic Data for the Hamilton-New Baltimore Area,"
Miami Conservancy District, May 1982.

8. Smith, June 1960.

9. Smith, July 1960.

10. "Groundwater Quality in the Hamilton-New Baltimore
Area, Ohio," Miami Conservancy District, May 1982.

11. "Proposal for Groundwater Investigations in Chem-Dyne
Vicinity," Miami Conservancy District, July 1982.

12. Telephone Memorandum by Don Bruce/U.S. EPA with Jack
Thorsen/Roy F. Weston, August 12, 1982.

13. CH2M HILL Technical Memorandum (draft), "Fish Tissue
Sampling Phase II Subtask 3-2.5," December 9, 1983.

CHEM-DYNE DATA AND PREVIOUS EVALUATION SUMMARIES

1. Harsh, "Emergency Action Plan for Chem-Dyne Site, OEPA,
undated.

2. Harsh, "Interpretation of Chem-Dyne Sample Results,"
OEPA, March 1983.

3. Invitation to Prospective Bidders and Ridding Documents
for drum, bulk, and other waste removal at Chem-Dyne,
U.S. Army Corps of Engineers, November 1982.

4. McCarrin, "Groundwater Investigation of the Chem-Dyne
Hazardous Materials Recycling Facility in Hamilton,
Ohio," E & E, Inc., June 1982.

5. Ohio Department of Health laboratory reports to OEPA on
April 1981 samples.

6. "Preliminary Hydrogeologic Investigation and Prelimi-
nary Evaluation of Remedial Action Alternatives Fea-
sibility, Chem-Dyne Hazardous Materials Recycling Fa-
cility, Hamilton, Ohio" (draft), Roy F. Weston, Inc.,
June 1983.
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7. Analysis by Radian Corporation on Groundwater Samples
split with Roy F. Weston, Inc., December 1982.
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-4-



ATTACHMENT A

Chem-Dyne Site
Chronology File

The site chronology file describes the major events
which occurred at the Chem-Dyne site based on the

documents in CH2M HILL files.
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The following is a site chronology which describes the major
events which have occurred at the Chem-Dyne site based on
documents in CH2M HILL files.

CHRONOLOGY FILE

Date;
Document No.
Key Word;
Description;

Date;
Document No.;
Key Word;
Description;

Date:
Document No,
Key Word;
Description!

Date;
Document No.
Key Word;
Description;

Date;
Document No.
Key Word;
Description!

Date;
Document No.
Key Word;
Description;

00/00/00
00023
Site Data
Site inspection report by Meyer (U.S.
EPA), undated. Other participants
included Biros (U.S. EPA), Forba (NEIC),
and Shepard (Asst. City Mngr.).

00/00/00
00024
Site Data
Site inspection report submitted by
Griogalavski (U.S. EPA), undated. Other
participants included Brossman and
Alexakos (both of U.S. EPA).

00/00/00
00087
Sampling/Testing
Ohio EPA priority pollutant scan on tank
contents reveals presence of PCB's and
pesticides in solvent tank.

00/00/74
00119
Miscellaneous
As early as 1974 chemical residues and
wastes were being trucked to Chem-Dyne
site in Hamilton, Ohio.

00/00/75
00057
Miscellaneous
Whitten and Kovacs start Spray-Dyne
which makes antifreeze by recycling
chemical waste.

00/00/76
00121
Miscellaneous
Chem-Dyne is formed as a company to
collect and dispose of waste. Some.
effort is made to recycle oil wastes as
fuel. Wastes which are not suitable are
stored in drums and tanks on site.

GLT414/101 - 1 -



Date;
Document No.
Key Word;
Description;

Date;
Document No.
Key Word;
Description;

Date;
Document No.;
Key Word;
Description;

Date;
Document No.
Key Word;
Description:

Date;
Document No.
Key Word;
Description;

Date;
Document No.
Key Word;
Description;

04/00/76
00012
Miscellaneous
OEPA search warrant to view Chem-Dyne
property. Observed thousands of coded
and unmarked barrels stored in their
warehouse. Shortly after the inspection
the barrels were loaded into semi-trucks
and transported to an unknown
destination(s).

04/00/76
00012
Miscellaneous
Fire reported in landfill south of
Hamilton. Landfill operators refused to
let OEPA representatives or fire
department on site. By the time a search
warrant was obtained, the site had been
cleaned up, dozed off and there were no
longer any visible barrels.

04/15/76
00106
Mi see1laneous
Velsicol Chemical Corp. alleged that
spoiled rodenticide product shipped to
Chem-Dyne for disposal was found to have
been sold in the market. Velsicol
requests investigation by U.S. EPA.

04/23/76
00012
Miscellaneous
Chem-Dyne receives bulk shipment of
chlorinated hydrocarbons from Shell
Chemical.

04/23/76
00075
Miscellaneous
Runoff from Chem-Dyne site containing
endrin enters the Ford Hydraulic Canal
and the Great Miami River resulting in a
major fish kill.

04/24/76
00106
Miscellaneous
Chem-Dyne adds unknown chemical to Shell
chemical tank car to get "saleable"
product. Heat of reaction causes tank
car to overheat. Noxious and toxic
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Date;
Document No.
Key Word;
Description;

Date;
Document No.
Key Word;
Description;

Date;
Document No.
Key Word;
Description;

Date;
Document No.
Key Word;
Description;

Date;
Document No,
Key Word;
Description:

Date;
Document No,
Key Word:
Description;

Date:
Document No.
Key Word;

fumes emitted. Local fire department
called but could not reduce heat.
(Also, see Doc. No. 00012).

04/26/76
00106
Miscellaneous
Shell tank car overheats again. Local
fire department called but is unable to
reduce heat. Noxious and toxic fumes
are being released. Car fumes for
4 days.

05/10/76
00012
Site Data
Site observations by W. McElwee (OEPA)
are summarized by Lamm (ISBH). This
memo was leaked to Chem-Dyne and was the
subject of future controversy.

06/00/76
00011
Legal Action
Chem-Dyne files a $30 million suit
against the City of Hamilton on the
grounds of harassment and other charges.

06/08/76
00011
Miscellaneous
OEPA legal and technical assistance to
the city of Hamilton is discussed in
OEPA interoffice memorandum.

06/08/76
00013
Miscellaneous
Correspondence from Kovacs (Chem-Dyne)
to McElwee questions the contents of
Lamm memorandum.

06/08/76
00015
Legal Action
Chem-Dyne transmits copy of Chem-Dyne
suit against City of Hamilton to OEPA
and requests all public information
available on Chem-Dyne from OEPA.

06/18/76
00014
Miscellaneous
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Description;

Date:
Document No.;
Key Word:
Description;

Date;
Document No.
Key Word;
Description;

Date;
Document No,
Key Word;
Description;

Date;
Document No,
Key Word;
Description;

Date;
Document No.
Key Word;
Description;

Date:

McElwee (OEPA) responds to Chem-Dyne
remarks on Lamm memorandum in letter to
Kovacs (Chem-Dyne).

06/24/76
00016
Miscellaneous
McElwee (OEPA) recommends to OEPA legal
advisor that Chem-Dyne be required to
submit monthly reports describing wastes
handled onsite.

07/23/76
00106
Miscellaneous
Endrin discharged by Chem-Dyne is
responsible for major fish kill on Great
Miami River. Fish kill stretches 37
miles from Ford Hydraulic Canal to the
mouth of the Great Miami River.

08/03/76
00106
Miscellaneous
K.M. Harsh (OEPA) takes samples of water
draining from Chem-Dyne's property on
eight different occasions between August
3 and September 17. Analysis showed
that each sample contained the pesticide
endrin. The pesticides dieldrin and.
heptachlor were also present in some
samples.

08/05/76
00017
Miscellaneous
McElwee (OEPA) recommends to OEPA legal
advisor that a statewide policy
statement should be issued on the
subject of monthly reports. Also
recommends initiation of a manifest
reporting system.

08/06/76
00018
Miscellaneous
Velsicol v/astes sent to Chem-Dyne found
to be similar to waste sampled at
Skinner Landfill. OEPA suspects waste
arrived at Skinner landfill via
Chem-Dyne.

08/13/76
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Document No.
Key Word;
Description!

Date;
Document No.
Key Word;
Description;

Date;
Document No.;
Key Word;
Description;

Date;
Document No.
Key Word;
Description;

Date;
Document No.
Key Word:
Description;

Date;
Document No.
Key Word;
Description;

Date;
Document No.
Key Word;
Description;

00103
Miscellaneous
K.M. Harsh (OEPA) receives report that
tank car at Chem-Dyne site is being
cleaned and contents allowed to enter
sewer. Harsh investigates but finds no
material entering sewer.

08/13/76
00103
Miscellaneous
Chem-Dyne runoff containing endrin and
dieldrin enters Great Miami River
resulting in fish kill.

08/13/76
00103
Miscellaneous
Report is filed by Harsh (OEPA) on
August 13 fish kill which is believed to
have occurred as a result of runoff from
the Chem-Dyne site entering the Great
Miami River.

09/19/76
00019
Miscellaneous
OEPA and Kentucky DNR suspect. Pristine,
Skinner, and Chem-Dyne operations are
related.

09/28/76
00106
Legal Action
K. Harsh (OEPA) files affidavit
testifying to his monitoring of the
Chem-Dyne site.

09/28/76
00107
Legal Action
K. Applegate (OEPA) files affidavit
testifying to the hazardous nature of
contaminants found in the waterways
which lie in close proximity to the
Chem-Dyne site. The hazardous
contaminants of concern were endrin,
dieldrin, and heptachlor.

09/28/76
00108
Legal Action
R.P. Francis, Assistant Law Enforcement
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Date;
Document No.
Key Word;
Description;

Date;
Document No.
Key Word;
Description;

Date;
Document No.
Key Word;
Description;

Date;
Document No,
Key Word;
Description;

Date;
Document No.
Key Word;
Description;

Date:

Office of ODNR, files affidavit
testifying that Chem-Dyne was
responsible for three separate incidents
in which wild animals were killed as a
result of pollution.

09/29/76
00075
Legal Action
Several incidents involving the
discharge of pesticides and noxious
fumes lead to suit by State of Ohio.
Suit names Whitten, Kovacs, and
Chem-Dyne Corp. as defendants. State of
Ohio seeks both penal and compensatory
damages of $340,000.

11/16/76
00102
Legal Action
Interrogatories filed by defendents in
the case of State of Ohio, ex rel.
versus Chem-Dyne Corp., et al.; to be
ansewered by Ohio DNR.

01/09/79
00066
Legal Action
U.S. EPA suit alleges that material from
Chem-Dyne arrived at Indiana landfill in
drums that were clearly mislabeled.

07/19/79
00076
Legal Action
Defendants agree to stipulation and
judgment entry whereby they agree to
prevent future pollution and remove all
inventory within 12 months. Defendants
also agree to pay $75,000 fine.

07/19/79
00076
Site Data
Chem-Dyne estimates that currently they
have the following quantities of
industrial wastes and/or other wastes
stored at their facility: 850,000
gallons in liquid form and 4,000 barrels
of soild or semi-solid sludge (total of
19,454 drum equivalents).

07/27/79
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Document No.
Key Word;
Description;

Date;
Document No.
Key Word;
Description:

Date;
Document No,
Key Word;
Description;

Date;
Document No.
Key Word;
Description;

Date;
Document No,
Key Word:
Description:

Date;
Document No.
Key Word;
Description!

00072
Miscellaneous
Hamilton Fire Department responds to
fire call at the Chem-Dyne site. A
tanker on site has flames coming from
its hatch. Fire is extinguished.

08/24/79
00057
Miscellaneous
Fire breaks out among approximately 100
barrels. Entire Hamilton Fire
Department responds. Firefighting
efforts hampered by piles of drums whdch
prevented easy access to fire. Drums of
chemicals explode releasing large
quantities of noxious fumes. Five
firefighters taken to hospital after
being overcome by fumes. Arson is
suspected by local fire officials.

08/31/79
00072
Miscellaneous
Fire departments responds to call that a
tank truck from Chem-Dyne site was
spilling material onto the city streets.
Evidence indicated material was a
solvent and flammable.

09/14/79
00072
Miscellaneous
Fire department responds to a call about
smoke at the Chem-Dyne site. Fireman
told rainwater had reacted with some
chemicals stored at the site.

09/25/79
00022
Miscellaneous
Bryson (U.S. EPA) and Northruq, Ohio
Assistant D.A., discuss possible legal
action to force better tracking of
wastes being removed from Chem-Dyne
site.

10/04/79
00168
Miscellaneous
Kovacs reports vandalism at Chem-Dyne
site. Claims that disgruntled workers
of Win Enterprises, company
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Date;
Document No.
Key Word;
Description;

Date;
Document No.
Key Word;
Description;

Date;
Document No.
Key Word;
Description;

Date;
Document No.
Key Word;
Description;

Date:
Document No.
Key Word;
Description;

subcontracted by C-D to assist in court
ordered cleanup, punctured drums and
spilled contents onto ground as well as
broke windows and damaged office
equipment. Win employees claim Kovacs
ordered them to dump chemicals on
ground, mix them with sand and haul them
to city landfill.

11/05/79
00081
Sampling/Testing
Study finds solid landfill contents at
Hamilton to be nonhazardous.

11/19/79
00066
Site Data
OEPA conducts inventory of chemical
wastes stored on site. Find 30,651 drum
equivalents are stored on premises.
Figure is a substantial increase over
quantity stored on site in July 1979 and
thus in violation of earlier court order
to cleanup site (Also see Doc No.
00071).

11/20/79
00072
Miscellaneous
Chem-Dyne discharges chemicals into
hydraulic canal and/or the Great Miami
River via pipes and drains.

12/19/79
00072
Legal Action
U.S. EPA files suit (C-l-79-703) against
Chem-Dyne et al. under provisions of
RCRA. Suit seeks to force Chem-Dyne to
stop operations, remove wastes from
site, and cleanup any soil or
groundwater contamination.

12/21/79
00063
Legal Action
Ransohoff alleges in suit that employees
of Chem-Dyne regularly use pickaxes and
other crude tools to break open
55-gallon drums onsite in order to mix
the drummed chemicals in open pits.
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Date;
Document No,
Key Word:
Description;

Date;
Document No.
Key Word:
Description;

Date;
Document No,
Key Word;
Description;

Date;
Document No.
Key Word;
Description;

Date;
Document No,
Key Word;
Description;

Date:
Document No.
Key Word;
Description;

Date;
Document No.
Key Word;
Description:

12/21/79
00063
Legal Action
Ransohoff alleges in suit that as a
result of Chem-Dyne operations their
employees have become ill on numerous
occasions and been forced to leave work.
Employees have experienced nausea and
vomiting, irritation to their eyes and
ears, sore throats, and various
congestive difficulties.

12/21/79
00062
Legal Action
J.L. Mestemaker files motion to be
dismissed as a party defendant in case
in U.S. versus Chem-Dyne Corp., et al.

12/21/79
00063
Legal Action
Ransohoff Company files motion to
intervene as plantiff in case of U.S.
versus Chem-Dyne Corp., et al.

12/21/79
00077
Legal Action
City of Hamilton files application to
intervene as a plantiff in Federal suit.

12/26/79
00066
Legal Action
Hearing on preliminary injunction
(C-l-79-703) held on 12/26 and 12/28.
Biros, U.S. EPA chemist, testifies that
Chem-Dyne site constituted an imminent
and substantial hazard to public health
and the environment.

00/00/80
00079
Legal Action
Department of Justice files a memorandum
as amicus curiae in Ohio's case against
Chem-Dyne Corp., et al. (CV76-09-0834).

01/00/80
00070
Legal Action
Defendants motion for dismissal denied
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(CV76-09-0834).

Date:
Document No.
Key Word;
Description;

Date;
Document No.;
Key Word;
Description;

Date;
Document No.
Key Word;
Description;

Date;
Document No.
Key Word;
Description;

Date;
Document No.
Key Word;
Description;

Date;
Document No.
Key Word;
Description!

Date;
Document No.
Key Word;
Description;

Date:

01/02/80
00064
Legal Action
Plantiffs and defendants submit
nominations for experts to conduct a
physical inventory of the Chem-Dyne
site.

01/03/80
00078
Legal Action
J.L. Mestemaker files memorandum in
support of motion to be dismissed as a
party defendant.

01/09/80
00065
Legal Action
Judge appoints expert witness and
experts to assist.

01/09/80
00066
Legal Action
U.S. Department of Justice submits brief
against District Court abstention from
an exercise of jurisdiction in suit
(C-l-79-703).

01/10/80
00067
Legal Action
Ransohoff files memorandum against
District Court abstention from an
exercise of jurisdication.

01/10/80
00068
Legal Action
City of Hamilton files memorandum
opposing District Court abstention from
an exercise of jurisdiction.

01/21/80
00069
Legal Action
District Court agrees to consider
plantiff's motion for a preliminary
injunction (C-l-79-703).

01/22/80
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Document No.
Key Word;
Description;

Date:
Document No.
Key Word;
Description;

Date;
Document No,
Key Word;
Description;

Date;
Document No,
Key Word;
Description;

Date;
Document No,
Key Word;
Description;

Date:
Document No,
Key Word;
Description;

Date;
Document No.
Key Word;
Description;

00169
Site Data
OEPA conducts inventory of chemical
wastes stored onsite. Find 27,852 drum
equivalents are stored on premises.
Pursuant to the removal rate required by
the consent order, there should be 9,727
drum equivalents remaining on premises.

01/24/80
00169
Legal Action
Ohio's Attorney General asks state
courts that a receiver be named to
assume operations at Chem-Dyne Corp.

01/25/80
00028
Community Relations
The Times Reporter prints "Chemical
Firm's Business Halted."

01/25/80
00071
Legal Action
District Court grants preliminary
injunction prohibiting defendants from
hauling into, receiving, or taking
delivery of, any industrial wastes at
its premises.

01/29/80
00025
Site Data
Potential Hazardous Waste Site
Identification and Preliminary
Assessment prepared by Marshall.

02/04/80
00073
Legal Action
Jack A. Zettler appointed receiver by
Common Pleas Court of Butler County.
Only $135 remain in company accounts.
However, firm has some assets. (Also,
see Doc No. 00057).

02/06/80
00029
Miscellaneous
Goldstein (U.S. EPA) request staff to
inquire into incineration of Chem-Dyne
waste by the Metropolitan Sanitary
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District.

Date;
Document No.
Key Word;
Description;

Date;
Document No.
Key Word;
Description;

Date;
Document No.
Key Word;
Description;

Date;
Document No.
Key Word;
Description;

Date;
Document No.
Key Word;
Description;

Date;
Document No.
Key Word;
Description;

Date;
Document No.
Key Word;
Description;

02/11/80
00020
Miscellaneous
Metropolitan Sanitary District
incinerates selected Chem-Dyne wastes
under agreement with OEPA.

02/12/80
00170
Miscellaneous
The Fifth Third Bank of Cincinnati files
suit in Hamilton County Common Pleas
Court seeking payment of $163,000 made
in loans to Whitten and Kovacs.

02/13/80
00170
Miscellaneous
Zettler charges that Whitten sold his
interest in Chem-Dyne Corp. to partner
Kovacs in attempt to defraud the state
in its suit against the company. Also
charges that both men are trying to
"insulate assets" from Ohio and from
compliance with court order to cleanup.

03/05/80
00073
Legal Action
Department of Justice files amended
complaint for injunctive relief.

03/07/80
00074
Legal Action
Court appointed receiver files interim
reports. Reports significant progress.

04/28/80
00082
Sampling/Testing
Ohio EPA results from five waste tanks
establishes high concentrations of
pesticides, PCB's and other toxic
compounds.

05/01/80
00021
Site Data
U.S. EPA site visit finds considerable
progress in cleanup effort has been made
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Date;
Document No,
Key Word;
Description;

Date;
Document No,
Key Word;
Description;

Date;
Document No,
Key Word;
Description;

Date;
Document No,
Key Word;
Description;

Date;
Document No.
Key Word;
Description;

Date;
Document No.
Key Word;
Description;

Date;
Document No.
Key Word;
Description;

by the court appointed receiver, Jack
Zettler.

05/01/80
00021
Site Data
Incineration of flammable wastes, by MSD
near completion. About 3000 barrels of
waste still awaiting incineration by
MSD.

05/01/80
00021
Site Data
U.S. EPA review of Chem-Dyne invoices
indicate that large volumes of acid,
arsenic, cyanide, pesticide, and PCB
wastes were received onsite. Some
indications that part of the waste was
handled through "proper channels".
However, large volumes of wastes were
unaccounted for.

05/13/80
00083
Sampling/Testing
Ohio EPA tank analysis reports high
chloride concentration.

05/15/80
00084
Sampling/Testing
Ohio EPA receives results of tank and
drum analyses.

05/16/80
00085
Sampling/Testing
Ohio EPA receives tank analysis results.

06/23/80
00086
Sampling/Testing
Tank analyzed for PTU value.

07/00/80
00153
Site Data
Truck and rail dock liquid samples
analyzed through OEPA. Aldrin,
alpha-endosulfan, heptachlor, beta-BHC,
gamma-BBC, and PCB-1260 found as
contaminants.

GLT414/101 - 13 -



Date;
Document No.:
Key Word:
Description;

Date;
Document No.
Key Word;
Description;

Date;
Document No.
Key Word;
Description;

Date;
Document No.
Key Word;
Description;

Date;
Document No.
Key Word;
Description;

Date;
Document NO,
Key Word;
Description;

07/00/80
00153
Site Data
Truck and dock sludge samples analyzed
through OEPA. Aldrin, Dieldrin,
alpha-endosulfan, endrin, heptachlor,
and PCB-1260 found as contaminants.

12/12/80
00142
Miscellaneous
Chem-Dyne office is vandalized. The
guard on duty is suspected vandal and
was fired when he refused to take a lie
detector test.

01/00/81
00121
Site Data
Half of site cleanup completed.

01/12/81
00137
FIT/TAT/REM Activities
Steve White (Ohio EPA) appointed site
coordinator for Chem-Dyne cleanup
effort.

01/29/81
00141
Legal
Zettler files Seventh Interim Report of
Receiver. Reports approximately half
the drums present when receivership
occurred have been removed. About 8,000
drums are unidentifiable as to origin
and contents and will probably remain
so. Receivership is experiencing cash
flow problems and will most likely be
unable to complete cleanup without
additional funding. Kovacs is trying to
discharge any financial obligation or
responsibility to cleanup C-D site by
filing for bankruptcy.

03/05/81
00173
Community Relations
The Cincinnati Enquirer prints,
"Hamilton Water Found Safe." OEPA
sampling of Hamilton's southern
well-field detects no contamination from
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Chem-Dyne site.

Date;
Document No,
Key Word:
Description:

Date;
Document No,
Key Word:
Description;

Date;
Document No.
Key Word;
Description;

Date;
Document No.
Key Word;
Description;

Date;
Document No,
Key Word;
Description;

Date;
Document No.;
Key Word:
Description;

Date:

03/27/81
00030
FIT/TAT/REM Activities
E & E submits "Interim Report of
Projected Cleanup Costs for the
Chem-Dyne site in Hamilton." Total
cleanup costs estimated at $20 million.

04/22/81
00145
Miscellaneous
T. Winston (OEPA) alleges that Zettler
may be gouging the receivership and
running an inefficient operation.

06/00/81
00126
Site Data
Extensive sampling is conducted by OEPA
at site. Approximately 40 GC-MS samples
were taken of several tanks, 200 plus
drums and local soils. The sampling
identified some additional drums and
evidenced gross soil contamination in
approximately the top neter of soil in
various locations.

07/29/81
00146
Miscellaneous
O.K. Materials samples sludge from
railroad and truck docks. Numerous
organic contaminants found in samples.

09/22/81
00031
FIT/TAT/REM Activites
E & E FIT Team completes scoring for
hazardous waste site ranking model.

11/00/81
00057
Miscellaneous
Receivership has exhausted all money and
assets. About 20,000 drums have been
removed from site, mostly by pursuading
generators to remove waste. About
11,500 drums and 200,000 gallons of bulk
wastes remain (Also see Doc No. 00127).

11/30/81

GLT414/101 - 15 -



Document No.;
Key Word;
Description;

Date:
Document No.
Key Word;
Description;

Date;
Document No.
Key Word;
Description:

Date;
Document No.
Key Word;
Description!

Date;
Document No.
Key Word;
Description;

Date;
Document No.
Key Word;
Description;

Date:
Document No.
Key Word;
Description;

Date;
Document No.;
Key Word;
Description;

00150
Community Relations
Cincinatti Post prints, "Chem-Dyne Site
'Poses Danger.'"

12/00/81
00127
Miscellaneous
OEPA nominates Chem-Dyne site as Ohio's
number one priority site.

01/11/82
00152
Miscellaneous
Governor Rhodes requests that Ohio's
request for a Superfund grant to clean
up C-D site be given early consideration
by U.S. EPA.

02/11/82
00088
Sampling/Testing
U.S. EPA performs QC study on Chem-Dyne
case.

02/26/82
00154
Site Data
Final draft of POLREP 1 sent to U.S.
EPA. Requested funding for fence
repairs and for removal and disposal of
contaminated water and sludge in the
truck and rail docks.

03/08/82
00154
Miscellaneous
Approval of expenditure of $200,000 for
fence repair and cleanup of loading
docks approved.

03/16/82
00154
Miscellaneous
Leak develops in Tank 6. About 50
gallons leaked from tank before being
sealed.

03/19/82
00159
FIT/TAT/REM Activities
J. Pennine, OEPA geologist, questions
validity of E&E groundwater data.
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Date;
Document No.
Key Word:
Description;

Date;
Document No.
Key Word;
Description;

Date;
Document No.
Key Word;
Description;

Date;
Document No.
Key Word;
Description;

Date;
Document No.
Key Word;
Description;

Date;
Document No.
Key Word;
Description;

Date;
Document No,
Key Word;
Description;

Suggested recommendations are based on
insufficient and contradictory data.
Also criticizes well installation and
sample collection and preparation.

04/22/82
00035
FIT/TAT/REM Activities
W.N. Hedeman, Jr. (U.S. EPA) requests
authorization from C.J. Capper (U.S.
EPA) to clean up surface drums and bulk
tanks and to investigate subsurface
remedial action.

05/20/82
00026
Site Data
Data sheets for hazardous waste spills
issued to Velsicol Chemicals and Georgia
Pacific.

07/21/82
00038
Site Data
Site Response Management System report
for June 1982 submitted.

07/23/82
00037
FIT/TAT/REM Activities
G. Lucero (U.S. EPA) gives Hedman (U.S.
EPA) approval for expenditure of
Superfund money for surface cleanup and
subsurface investigation.

07/27/82
00044
Legal Action
Journal News prints,
Chem-Dyne Cleanup."

'Talks Stall

07/27/82
00045
FIT/TAT/REM Activites
Weston submits cost estimates for bulk
waste removal.

07/31/82
00039
Site Data
Air monitoring tests performed by Roy F.
Weston, Inc., find detectable levels of
organic solvents in air.
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Date;
Document No,
Key Word;
Description:

Date:
Document No.
Key Word;
Description;

Date;
Document No.
Key Word;
Description:

Date;
Document No.
Key Word;
Description;

Date;
Document No.
Key Word;
Description;

Date;
Document No.
Key Word;
Description;

07/31/82
00166
FIT/TAT/REM Activities
Temporary moratorium on voluntary
removal of drummed waste initiated to
allow Weston undisturbed access to site
while they prepare the remedial action
plan for surface cleanup.

08/18/82
00040
FIT/TAT/REM Activities
Weston issues rough draft of report
which identifies and evaluates
alternatives for the removal of bulk
wastes. Weston recommends offsite
disposal of wastes.

08/26/82
00041
Legal Action
Administrator Gorsuch announces
agreement between EPA and companies for
surface cleanup of waste site.
Generators agree to pay 2.4 million
dollars in cleanup costs. Agreement
allows government to demand additional
payments if unexpected costs arise.
Department of Justice simultaneously
files suit to recover additional costs
from owners, operators, and major
generators who refused to participate.

08/27/82
00042
Legal Action
Chicago Tribune prints, "U.S. Sues 25 to
Force Ohio Waste Cleanup".

09/03/82
00046
FIT/TAT/REM Activities
Draft report of plans and specifications
for bulk waste removal and tankage
demolition submitted to U.S. EPA by
Weston.

09/08/82
00048
FIT/TAT/REM Activities
In letter to D. Bruce (U.S. EPA),
Hannahs (Ohio EPA) expresses concern
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Date:
Document No.
Key Word;
Description;

Date;
Document No.
Key Word;
Description;

Date:
Document No.
Key Word;
Description;

Date;
Document No.
Key Word;
Description;

Date;
Document No.
Key Word;
Description;

Date;
Document No.
Key Word;
Description;

Date;
Document No.
Key Word;
Description;

over Weston feasibility study
recommendations to demolish and dispose
of empty tanks and construction of a
staging and holding area. Hannahs
advises that approval must be obtained
from the property owners.

09/10/82
00047
FIT/TAT/REM Activities
Preliminary draft of feasibility study
for drum waste removal submitted by
Weston.

09/14/82
00050
FIT/TAT/REM Actitives
Corps of Engineers submit comments on
Weston report (Doc. No. 00046) .

09/17/82
00051
FIT/TAT/REM Activities
J.W. Thorsen (Weston) comments on rough
draft of Weston report (Doc. No. 00046)
in letter to Willis (U.S. EPA).

09/22/82
00052
FIT/TAT/REM Activities
Weston work plan and cost estimate for a
field investigation (Phase B) of the
contaminated soils and groundwater is
submitted to the U.S EPA.

09/30/82
00052
Site Data
Site Response Management System report
for August 1982 submitted.

10/01/82
00054
FIT/TAT/REM Activities
Weston submits revised work plan and
cost estimates for Phase B.

10/11/82
00123
FIT/TAT/REM Activities
H.B. Eagon, Jr., and S.E. Norris (N.B.
Eagon, Jr., Consulting Geologist)
express concern over short time

GLT414/101



Date;
Document No.
Key Word;
Description;

Date;
Document No.
Key Word;
Description!

Date;
Document No.
Key Word;
Description;

Date;
Document No.
Key Word;
Description;

Date;
Document No.
Key Word;
Description:

Date;
Document No.
Key Word;
Description;

Date;
Document No.
Key Word;

schedule, unexploited sources of
information, drilling technique, and
objective of study in Weston Phase B
work plan.

10/18/82
00056
FIT/TAT/REM Activities
Weston submits revised work plan to
include additional shallow and deep
monitoring wells and abandonment of
other wells.

11/03/82
00057
Community Relations
The Washington Post prints "Hamilton,
Ohio, Struggles with Toxic Waste
Cleanup."

12/03/82
00184
FIT/TAT/REM Activities
U.S. Army Corps of Engineers issues the
Invitation to Bid on the drum, bulk and
other waste removal at Chem-Dyne as an
IRM under the reference number
DACW45-83-B-0002.

12/15/82
00124
Community Relations
The Cincinnati Enquirer prints, "Cleanup
Readied for Remaining Chem-Dyne Waste."

01/18/83
00134
FIT/TAT/REM Activities
U.S. Corps of Engineers opens bids for
drum, bulk, and other waste removal.

02/18/83
00060
Community Relations
J.A. Gillens of the Hamilton Appalachian
People's Service Organization (HAPSO)
requests results from the hydrologic
study in a letter to B. Hartlan (U.S.
EPA) .

02/23/83
00061
Community Relations
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Description; J.H. Gillens of HAPSO requests that B.
Hartlan (U.S. EPA) do all within his
power to expedite cleanup at Chem-Dyne

Date; 06/23/83
Document No.; 00036
Key Word; Site Data
Description; Site Response Management System (SRMS)

report for May 1982 submitted.
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APPENDIX B

Chem-Dyne Site

Groundwater Monitoring Wells MW-1 through MW-22

Overall Data Summaries
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Table B-l
ORGANIC ANALYSIS OF GROUNDWAIER SAMPLES IN MONITORING WELLS MW-1

CHEM-DYNE HYDROGEOLOGIC STUDY

EPA AMBIENT WATER QUALITY CRITERIA
c,d

Compounda,b

Acid Compounds, ug/1

2,3-dlmethylphenol
2-nitrophenol
2,4-dinitrophenol
phenol

Base/Neutral Compounds, ug/1

bis(2-chloroethyl)ether
1,2-dIchlorobenzene
1-3-dichlorobenzene
1,4-dichlorobenzene
isophorone
naphthalene
bis(2-ethylhexyl)phthalate
benzyl butyl phthalate
di-n-butyl phthalate
di-n-octyl phthalate

Volatiles, ug/1

benzene
carbon tetrachlorlde
chlorobenzene
1,2-dlchloroethane
1,1,1-trichloroethane
1,1-dichloroethane
1,1,2-trichloroethane
1,1,2,2-tetrachloroethane
chloroethane

CH2M
Sampling
Date
4/83

CH2M
Sampling
Date
7/83

CH2M
Sampling
Date
10/83

Weston
Sampling
Date
12/82

Weston
Sampling
Date
12/82

Sampling
Date

Toxicity
Protec-
tion

Carcino-
genicity
Protec-
tion
(R-10 )

NCA
70

3,500

12

4K

400
400
400

5,200
NCA

15,000
NCA

34,000
NCA

488

18,400
NCA

NCA

0.30

0.028

6.6

9.4

6.0
1.7

GLT432/46-1
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Table B-l (Page 2 of 3)

Compounda,b

CH2M
'Sampling

Date
4/83

CH2M
Sampling
Date
7/83

Volatiles, ug/1 (continued)

chloroform
1.1-dichloroethene
trans-l,2-dichloroethene
1.2-dichloropropane
ethylbenzene
methylene chloride
bromodichloromethane
fluorotrichloromethane
chlorodibromomethane
tetrachloroethene
toluene
trichloroethene
vinyl chloride

Pesticides, ug/1

CH2M
Sampling
Dace
10/33

EPA AMBIENT WATER QUALITY CRITERIA
Carcino-

Weston Weston genicity
Sampling Sampling Sampling Toxicity Protec-
Date Date Date Protec- tion
12/82 12/82 ______ tton

c,d

310K

NCA
NCA

1,400

NCA

14,300

(R=10~5)

1.9
0.33

1.9
1.9
1.9

8.0

27
20

dieldrin
4,4'-DOT
4,4'-DDE
4,4'-ODD
a-endosulfan
b-endosulfan
endrin
a-BHC
b-BHC
d-BHC
g-BHC (lindane)
r-BHC

NCA
NCA
74
74
1.0

NCA

0.00071
0.00024

0.092
0.163

0.186

GLT432/46-2



Table B-l (Page 3 of 3)

Compounda,b

EPA AMBIENT WATER QUALITY CRITERIA
Carclno-

CH2M CH2M CH2M Weston Weston genlclty
Sampling Sampling Sampling Sampling Sampling Sampling Toxicity Protec-
Date Date Date Date Date Date Protec- tion
4/83 7/83 10/83 12/82 12/82 ______ tlon

c,d

<R=10~5)

Nonpriority Pollutant
Hazardous Substances, ug/1

benzoic acid
2-methylphenol
4-methylphenol
acetone
2-butanone
carbon disulfide
4-methyl-2-pentanone
o-xylene

28,000

Dioxins

2,3,7,8-tetrachlorodibenzo-p-dioxin

NA denotes that compound was not analyzed for in this sample.
K denotes compound detected below quantitation limit (QL) where QL - 10 x Dectection Limit.
1980 EPA AMBIENT WATER QUALITY CRITERIA for the protection of human health from the toxic properties of a pollutant ingested through water
and contaminated aquatic organisms, assuming daily ingestion of 2 liters of water and 6.5 grams of potentially contaminated fish products.
Concentrations corresponding to lifetime cancer risk level R-10 have been estimated for those pollutants which exhibit carcinogenic and/or
mutagenic effects in certain bioassay systems and which therefore are suspected of being potentially carcinogenic to humans.
NCA denotes insufficient data available upon which to derive a criterion.
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Table B-2
ORGANIC ANALYSIS OF GROUNDWATER SAMPLES IN MONITORING WELL MW-2

CHEM-DYNE HYDROGEOLOGIC STUDY

Compounda,b

Acid Compounds, ug/1

2,3-dImethy1pheno1
2-nitrophenol
2,4-dinitrophenol
phenol

Base/Neutral Compounds, ug/1

bis(2-chloroethyl)ether
1,2-dichlorobenzene
1-3-dlchlorobenzene
1,4-dichlorobenzene
isophorone
naphthalene
bis(2-ethylhexyl)phthalate
benzyl butyl phthalate
di-n-butyl phthalate
di-n-octyl phthalate

Volatlles. ug/1

CH2M
Sampling
Date
4/83

CH2M
Sampling
Date
7/83

CH2M
Sampling
Date
10/83

Weston
Sampling
Date
12/82

Sampling
Date

EPA AMBIENT WATER QUALITY CRITERIA
Carcino-
genicity

Sampling Toxicity Protec-
Date Protec- tion

_____ tion (R-10~5)

c,d

NCA
70

3,500

IK

400
400
400

5,200
NCA

15,000
NCA

34,000
NCA

0.30

0.028

benzene
carbon tetrachloride
chlorobenzene
1,2-dichloroethane
1,1,1-trichloroethane
1,1-dichloroethane
1,1,2-trichloroe thane
1,1,2,2-tetrachloroethane
chloroethane

488

18,400
NCA

NCA

6.6

9.4

6.0
1.7

GLT432/47-1



Table B-2 (Page 2 of 3)

Compounda,b

Volatiles, ug/1 (continued)

CH2M
Sampling
Date
4/83

CH2M
Sampling
Date
7/83

CH2M
Saapling
Date
10/83

Weston
Sampling
Date
12 /C?

Sampling
Date

EPA AMBIENT WATER QUALITY CRITERIA
Carcino-
genicity

Sampling Toxicity
Date Protec-

_____ tion

c,d

Protec-
tion

"

chloroform
1.1-dichloroethene
trans-l,2-dlchloroethene
1.2-dichloropropane
ethylbenzene
methylene chloride
bromod ichlorome thane
fluorotrichlorome thane
chlorodibroroome thane
tetrachloroethene
toluene
trichloroethene
vinyl chloride
chlorome thane

240

NCA
NCA

1,400

NCA

14,300

1.9
0.33

1.9
1.9
1.9

8.0

27
20

6K

Pesticides, ug/1

dieldrin
4,4'-DOT
4,4'-DDE
4,4'-ODD
a-endosulfan
b-endosulfan
endrin
a-BHC
b-BHC
d-BHC
g-BHC (lindane)
r-BHC

NCA
NCA
74
74
1.0

NCA

0.00071
0.00024

0.092
0.163

0.186

GLT432/47-2



Table B-2 (Page 3 of 3)

Compounda,b

CH2M
Sampling
Date
WC1

CH2M
Sampling
Date
7/83

CH2M
Sampling
Date
10/83

Weston
Sampling
Date
12/82

Sampling
Date

EPA AMBIENT WATER QUALITY CRITERIA
Carcino-
geniclty

Sampling Toxiclty Protec-
Date Protec- tion

_____ tlon (R-lo" )

c,d

Nonpriority Pollutant
Hazardous Substances, ug/1

benzole acid
2-methylphenol
4-methylphenol
acetone
2-butanone
carbon disulfide
4-methy1-2-pentanone
o-xylene

420 4,000

Dloxins

2,3,7,8-tetrachlorodibenzo-p-dioxin

NA denotes that compound was not analyzed for in this sample.
K denotes compound detected below quantitation limit (QL) where QL « 10 x Dectection Limit.
1980 EPA AMBIENT WATER QUALITY CRITERIA for the protection of human health from the toxic properties of a pollutant ingested through water
and contaminated aquatic organisms, assuming daily ingestion of 2 liters of water and 6.5 grams of potentially contaminated fish products.
Concentrations corresponding to lifetime cancer risk level R-10 have been estimated for those pollutants which exhibit carcinogenic and/or
mutagenic effects in certain bioassay systems and which therefore are suspected of being potentially carcinogenic to humans.
NCA denotes insufficient data available upon which to derive a criterion.
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Table B-3
ORGANIC ANALYSIS OF GROUHDWATER SAMPLES IN MONITORING WELL MW-3

CHEM-DYNE HYDROGEOLOGIC STUDY

EPA AMBIENT WATER QUALITY CRITERIA0>d

Compound '

CH2M
Sampling
Date
4/83

CH2M
Sampling
Date
7/83

CH2M
Sampling
Date
10/83

We s ton
Sampling
Date
12/82

Sampling
Date

Sampling
Date

Toxicity
Protec-
tion

Carcino-
genicity
Protec-
tion
(R=10~5)

Acid Compounds, ug/1

2,3-dimethylphenol
2-nltrophenol NCA
2,4-dinitrophenol 70
phenol 3,500

Base/Neutral Compounds, ug/1

bis(2-chloroethyl)etlier 0.30
1,2-dlchlorobenzene 400
1-3-dlchlorobenzene 400
1,4-dichlorobenzene 400
isophorone 5,200
naphthalene NCA 0.028
bis(2-ethylhexyl)phthalate 15,000
benzyl butyl phthalate NCA
dl-n-butyl phthalafe 34,000
dl-n-octyl phthalate NCA

Volatiles, ug/1

benzene 6.6
carbon tetrachloride
chlorobenzene _ 488
1,2-dlchloroethane 9.4
1,1,1-trlchloroethane 18,400
1,1-dichloroethane NCA
1,1,2-trichloroethane 6.0
1,1,2,2-tetrachloroethane 1.7
chloroethane NCA

GLT432/48-1



Table B-3 (Page 2 of 3)

Compounda,b

Volatilea, ug/1 (continued)

chloroform
1.1-dIch1oroe thene
trans-l,2-dichloroethene
1.2-dlchloropropane
ethylbenzene
methylene chloride
bromodIch1orome thane
fluorotrichloromethane
chlorodibromomethane
tetrachloroethene
toluene
trichloroethene
vinyl chloride

Pesticides, ug/1

CH2M
Sampling
Date
A/83

CH2M
Sampling
Date
7/83

CH2M
Sampling
Date
10/83

Weston
Sampling
Date
12/82

Sampling
Date

EPA AMBIENT WATER QUALITY CRITERIA
Carcino-
gen icity

Sampling Toxicity Protec-
Date Protec- tion

______ tion (R-lo"5)

c,d

1,200K

5K

NCA
NCA

1,400

NCA

14,300

1.9
0.33

1.9
1.9
1.9

8.0

27
20

dieldrin
4,4'-DDT
4,4'-DDE
4,4'-ODD
a-endosulfan
b-endosulfan
endrin
a-BHC
b-BHC
d-BHC
g-BHC (lindane)
r-BHC

NCA
NCA
74
74
1.0

NCA

0.00071
0.00024

0.092
0.163

0.186

GLT432/48-2



Table B-3 (Page 3 of 3)

Compounda,b

CH2M
Sampling
Date
A/83

CH2M
Sampling
Date
7/83

CH2M
Sampling
Date
10/83

We s ton
Sampling
Date
12/82

Sampling
Date

EPA AMBIENT WATER QUALITY CRITERIA
Carclno-
genlcity

Sampling . Toxicity Protec-
Date Protec- tlon

_____ tlon (R-10*5)

c,d

Nonprlorlty Pollutant
Hazardous Substances, ug/1

benzole acid
2-methylphenol
4-methylphenol
acetone
2-butanone
carbon dlsulflde
4-methyl-2-pentanone
o-xylene

1,600 77,000

Dioxins

2,3,7,8-tetrachlorodibenzo-p-dloxin

NA denotes that compound was not analyzed for In this sample.
K denotes compound detected below quantitation limit (QL) where QL = 10 x Dectectlon Limit.
1980 EPA AMBIENT WATER QUALITY CRITERIA for the protection of human health from the toxic properties of a pollutant ingested through water
and contaminated aquatic organisms, assuming daily ingestlon of 2 liters of water and 6.5 grams of potentially contaminated fish products.
Concentrations corresponding to lifetime cancer risk level R-10 have been estimated for those pollutants which exhibit carcinogenic and/or
mutagenic effects in certain bioassay systems and which therefore are suspected of being potentially carcinogenic to humans.
NCA denotes insufficient data available upon which to derive a criterion.
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Table 1-4
ORGANIC ANALYSIS OF GMNJNDUATER SAMPLES IN MONITORING WELL MW-*

CHEM-DYNE HYDROCEOLOGIC STUDY

CH2M
Sampling

3,b D"eCompound L/^

Acid r̂ wnniinrfo ,,./1

E&E
Sampling
Date
4/81

E&E
Sampling
Date
7/81

CH2H
Sampling
Date
7/83

CH2M
Sampling
Date
10/83

Heaton
Sampling
Date
12/82

West on
Sampling
Date
12/82

Heaton
Sampling
Date
12/82

Ueaton
Sampling
Date
12/82

Toxtclty
Protec-
tion

Carclno-
genlclty
Protec-
tion
<R-10"5)

2,3-dlmethylphenol
2-nltrophenol
2,4-dlnitrophenol
phenol

Bane/Neutral Compounds. ug/1

bla(2-chloroethyl)ether
1,2-dlchlorobenzene
l-3*dlchlorobenzene
1,4-dlchlorobenzene
1 sophorone
naphthalene
bis(2-ethylhexyl)phthalate
benzyl butyl phthalate
dl-n-butyl phthalate
dl-n-octyl phthalate

VolatUeg, ug/1

NA
NA

111
NA

NA
NA
NA
HA
NA

10* 6K

Heaton
Sampling
Date
12/82

NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Heaton
Sampling
Date
12/82

NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
HA
NA

Heaton
Sampling
Date
12/82

NA
MA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

2K

NCA
70

3,500

4OO
400
400

5,200
NCA

15,000
NCA

34,000
NCA

0.30

0.028

benzene
carbon tetrachlorlde
chlorobenzene
1 , 2-d ich loroethane
1,] (l-trichloroethane
1 , 1-dich loroethane
1,1,2-trlchloroethane
1,1,2,2-tetrachloroethnne
chloroethane

GLT432/49-1

5k

140

690

10K
NA

118

1,220

ISO

15R

320 390

1,400 1,700 2,300

8K

180

980 2,300

488

18,400
NCA

NCA

C.6

9.4

6.0
1.7



Table t-k (Page 2 of 3)

EPA AMBIEm WATER QUALITY CRITERIAc,d

Compound a,b

Volatllea. ug/1 (continued)

chlorofom
1.1-dlchloroethene
lrans-l,2-dlchloroethene
1.2-dIchloropropane
ethylbenzene
nethylene chloride
bronodlchlorome thane
fluorotrichloronethane
chlorodIbroaOHe thane
tetrachloroethene
toluene
trlchloroethene
vinyl chloride

Peaticldea, ug/1

dleldrln
4,4--DOT
4,4' -DDE
4,4'-ODD
a-endosulfan
b-endosulfan
endrln
a-BHC
b-BHC
d-BHC
g-BIIC (llndane)
r-BIIC

890

5
75
10

0.10

E&E
Sampling
Date
4/81

10K
416

NA

92.2
NA
NA
NA

65.A

5K

NA

NA
SK

CH2M

89

Date
7/«3

BOO

CH2H
Sampling

Date
10/83

160

78K

35K

Weston
Sanpllng
Date
12/82

1,900

120

130

NA
NA
NA

. NA
NA
NA
NA
NA
NA
NA
NA
NA

Weston
Sampling
Date
12/82

930

140

60

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Weston
Sampling
Date
12/82

900

54

46

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Weaton
Sampling Toilclty
Date Protec-
12/82 tlon

860 NCA
NCA

1,400
85

NCA

14,300
70

NCA
NCA
74
74
1.0

NCA

Carcino-
gen! city
Protec-
tion
(R-10 )

1.9
0.33

1.9
1.9
1.9

8.0

27
20

0.00071
0.00024

0.092
0.163

0.186

GtT432A9-2



Table B-<t (Page 3 of 3)

EPA AMBIEHI HATER QUALITY CRIIERIAC'd

Ueston Weston Heston Western
Sampling Sampling Sampling Sampling Toxlclty

——— ——— Date Date Date Date Protec-
_______Compound"'______ 4/83 »/81 7/81 7/83 10/83 12/82 12/82 12/82 12/82 tlon

Nonprlorlty Pollutant
Hazardous Substances, ug/1

benzole acid 100K NA
2-nethylphenol NA
<i-methyl phenol NA
acetone SO NA 250K
2-butanone NA
carbon dlsulflde NA
4-methyl-2-pentanone NA
o-xylene NA

Dloxlns

2f3,7,8-tetrachlorodibenzo-p- NA dloxln

NA denotes that compound was not analyzed for In this sample.
K denotes compound detected below quantltatlon limit (QL) where QL - 10 x Dectectlon Limit.
1980 EPA AMBIENT WATER QUALITY CRITERIA for the protection of human health from the toxic properties of a pollutant Ingested through water
and contaminated aquatic organisms, assuming dally Ingestlon of 2 liters of water and 6.5 grams of potentially contaminated fish products.
Concentrations corresponding to lifetime cancer risk level R~10 have been estimated for those pollutants which exhibit carcinogenic and/or
mutagenlc effects In certain bloassay systems and which therefore are suspected of being potentially carcinogenic to humans.
NCA denotes Insufficient data available upon which to derive a criterion.

GLTl.32/49-3



Table B-5
ORGANIC ANALYSIS OF GROUNDWATER SAMPLES IN MONITORING WELL MW-5

CHEM-DYNE HYDROGEOLOGIC STUDY

Compounda,b

Acid Compounds, ug/1

2,3-dimethylphenol
2-nitrophenol
2,4-dinitrophenol
phenol

Base/Neutral Compounds, ug/1

bis(2-chloroethyl)ether
1,2-dichlorobenzene
1-3-dichlorobenzene
1,4-dlchlorobenzene
Isophorone
naphthalene
bls(2-ethylhexyl)phthalate
benzyl butyl phthalate
di-n-butyl phthalate
di-n-octyl phthalate

Volatiles, ug/1

CH2M
Sampling
Date
4/83

170

E££
Sampling
Date
A/81

NA
NA

NA

NA
NA
NA
NA
MA

CH2M
Sampling
Date
10/83

SamplIng
Date

EPA AMBIENT WATER QUALITY CRITERIA
Carclno-
genlcity

Sampling Toxicity Protec-
Date Protec- tlon
___ tion (R=10~ )

c,d

NCA
70

3,500

300

400
400
400

5,200
NCA

15,000
NCA

34,000
NCA

0.30

0.028

benzene
carbon tetrachloride
chlorobenzene
1,2-dichloroethane
1,1,1-trlchloroethane
1,1-dtchloroethane
1,1,2-trichloroethane
1,1,2,2-tetrachloroethane
chloroethane

39
25

28
90
32
45
62

22.7
NA
10K
36.9
10K
57.6
117

230

19
59
130
150
40
26

58

31
54
28
65
50

488

18,400
NCA

NCA

6.6

9.4

6.0
1.7

GLT432/50-1



Table B-5 (Page 2 of 3)

Compounda,b

Volatiles, ug/1 (continued)

chloroform
1,1-dichloroethene
trans-1, 2-dichloroethene
1, 2-dichloropropane
ethylbenzene
raethylene chloride
bromodichlorome thane
fluorotrichloromethane
ch 1 orod ibromome thane
tetrachloroethene
toluene
trichloroethene
vinyl chloride

Pesticides, ug/1

CH2M
Sampling
Date
4/83

60
8
92

E&E
Sampling
Date
4/81

22.7
NA
NA
NA

31.7

CH2M
Sampling
Date
7/83

CH2M
Sampling
Date
10/83

Sampling
Date

EPA AMBIENT WATER QUALITY CRITERIA
Carcino-
genicity

Sampling Toxicity Protec-
Date Protec- tion

_____ tion (R=10~ )

c,d

180
37
100

38.2
10K
25.7
NA

430
62
250

18
14
250

18

100
12
130
20

7K

15

40
47

NCA
NCA

1,400

NCA

14,300

1.9
0.33

1.9
1.9
1.9

8.0

27
20

dieldrin
4, 4 '-DOT
4, 4 '-DDE
4, 4 '-ODD
a-endosulfan
b-endosulfan
endrin
a-BHC
b-BHC
d-BHC
g-BHC (lindane)
r-BHC

NA

NA

5K
NA

NCA
NCA
74
74
1.0

NCA

0.00071
0.00024

0.092
0.163

0.186

GLT432/50-2



Compounda,b

Nonpriority Pollutant
Hazardous Substances, ug/1

Table B-5 (Page 3 of 3)

CH2M
Sampling
Date
4/83

E&E
Sampling
Date
4/81

CH2M
Sampling
Date
7/83

CH2M
Sampling
Date
10/83

Sampling
Date

EPA AMBIENT WATER QUALITY CRITERIA
Carcino-
genicity

Sampling Toxicity Protec-
Date Protec- tion

_____ tion (R=10~ )

c,d

benzole acid
2-methylphenol
4-methylphenol
acetone
2-butanone
carbon disulfide
4-methyl-2-pentanone
o-xylene

130

NA
NA
NA
NA
NA
NA
NA
NA

17,000
1,500

48K
44K

Dioxins

2,3,7,8-tetrachlorodibenzo-p-dloxin NA

NA denotes that compound was not analyzed for in this sample.
K denotes compound detected below quantitation limit (QL) where QL = 10 x Dectection Limit.
1980 EPA AMBIENT WATER QUALITY CRITERIA for the protection of human health from the toxic properties of a pollutant ingested through water
and contaminated aquatic organisms, assuming daily ingestlon of 2 liters of water and 6.5 grains of potentially contaminated fish products.
Concentrations corresponding to lifetime cancer risk level R=10 have been estimated for those pollutants which exhibit carcinogenic and/or
mutagenic effects in certain bioassay systems and which therefore are suspected of being potentially carcinogenic to humans.
NCA denotes insufficient data available upon which to derive a criterion.

GLT432/50-3



Table B-6
ORGANIC ANALYSIS OF GROUNDWATER SAMPLES IN MONITORING WELL MW-6

CHEM-DYNE HYDROGEOLOGIC STUDY

EPA AMBIENT HATER

Acid Compounds, ug/1

2,3-dimethylphenol
2-nitrophenol
2,4-dinit rophenol
phenol

Base/Neutral Compounds, ug/1

bis(2-chloroethyl)ether
1,2-dichlorobenzene
1-3-dichlorobenzene
1/4-dichlorobenzene
isophorone
naphthalene
bis(2-ethyIhexy1)phthalate
benzyl butyl phthalate
di-n-butyl phthalate
di-n-octyl phthalate
anthracene
phenanthrene
pyrene

Volatiles, ug/1

benzene
carbon tetrachloride
chlorobenzene
1,2-dichloroethane
1/1,1-trichloroethane
1,1-dichloroethane
1,1,2-trichloroethane

CH2M E&E
Sampling Sampling
Date Date
4/83 4/81

NA
NA

NA

NA
NA
NA
NA
NA

290 10K

55
5,100 1,600

MA
165 37.9
120

QUALITY

E&E OEPA CH2M CH2M CH2M
Sampling Sampling Sampling Sampling Sampling Toxicity
Date Date Date Date Date Protec-
2/81 4/81 7/83 10/83 7/83 tion

NCA
70

< 1 3,500

400
400
400

5,200
< 1 NCA
< 1 270 15,000
< 1 NCA
< 1 34,000
< 1 24
< 1
< 1
< 1

< 1 160
1,700 1,900 2,800 2,600 2,600

488
260 690
120 270 120 18,400

CRITERIA1" '"

Carcino-
genic! ty
Protec-
tion
(R=10~ )

0.30

0.028

NCA

6.6

9.4

10K < 1
240 510

NCA
240 6.0



Table 6-6 (Page 2 of 3)

EPA AMBIENT HATER

Volatile, ug/1 (continued)

1,1,2,2-tetrachloroethane
chloroethane
chloroform
1.1-dichloroethene
trans-l,2-dichloroethene
1.2-dichloropropane
ethylbenzene
methylene chloride
bromodichlorotnethane
fluorotrichloronethane
chlorodlbromonethane
tetrachloroethene
toluene
trichloroethene
vinyl chloride

Pesticides, ug/1

dleldrin
4,4'-DDT
4,4'-DDE
4,4'-DDD
a-endosulfan
b-endosulfan
endrin
a-BHC
b-BHC
d-BHC
g-BHC (lindane)
r-BHC

CH2M
Sampling
Date
4/83

15,000

55

E&E
Sampling
Date
4/81

23,300
10K

NA
25.3
2,540

NA
NA
NA
10K

5K

NA

NA

5K
5K
NA

QUALITY

ESE OEPA CH2M CH2M CH2M
Sampling Sampling Sampling Sampling Sampling Toxicity
Date Date Date Date Date Protec-
2/81 4/81 7/83 10/83 7/83 tion

130
NCA

1,000 12,600 13,000 22,000 13,000

180 360 180 NCA
NCA

1,400
< 1 1,200 440 1,400

< 1 61K NCA

14,300

49K

NCA
NCA
74
74
1.0

NCA

CRITERIA1" '"

Carcino-
genicity
Protec-
tion
(R=10 )

1.7

1.9
0.33

1.9
1.9
1.9

8.0

27
20

0.00071
0.00024

0.092
0.163

0.186

GLT432/51-2



Table B-6 (Page 3 of 3)

Compounda,b

EPA AMBIENT HATER
QUALITY CRITERIA '

CH2M
Sampling
Date
4/83

E&E
Sampling
Date
4/81

E&E
Sampling
Date
2/81

OEPA
Sampling
Date
4/81

CH2M
Sampling
Date
7/83

CH2M
Sampling
Date
10/83

CH2M
Sampling
Date
7/83

Toxicity
Protec-
tion

Carcino-
genicity
Protec-
tion
(R=10 )

Nonpriority Pollutant
Hazardous Substances, ug/1

benzole acid
2-methylphenol
4-methylphenol
acetone
2-butanone
carbon dlsulfide
4-methyl-2-pentanone
o-xylene

650

HA
HA
HA
HA
HA
HA
HA
NA

16K
8,800

79K

Dioxins

2,3,7,8-tetrachlorodibenzo-p-dioxin NA

HA denotes that compound was not analyzed for in this sample,b
K denotes compound detected below quantitation limit (QL) where QL = 10 x Dectection Limit.
1980 EPA AMBIENT WATER QUALITY CRITERIA for the protection of human health from the toxic properties of a pollutant Ingested through water
and contaminated aquatic organisms, assuming daily ingestion of 2 liters of water and 6.5 grams of potentially contaminated fish products.
Concentrations corresponding to lifetime cancer risk level R=10 have been estimated for those pollutants which exhibit carcinogenic and/or
mutagenic effects in certain bioassay systems and which therefore are suspected of being potentially carcinogenic to hunans.a
NCA denotes insufficient data available upon which to derive a criterion.

GLT432/51-3



Table B-7 (Page 2 of 3)

EPA AMBIENT WATER QUALITY CRITERIA
c,d

Compound '

CH2M
Sampling
Date
4/83

E&E
Sampling
Date
4/81

E&E
Sampling
Date
1/81

OEPA
Sampling
Date
4/81

West on
Sampling
Date
12/82

CH2M
Sampling
Date
7/83

CH2M
Sampling
Date
10/83

Toxicity
Protec-
tion

Carcino-
genicity
Protec-
tion
(R-10 )

Volatiles, ug/1 (continued)

chloroform
1.1-dichloroethene
trans-1,2-dichloroethene
1.2-dichloropropane
ethylbenzene
methylene chloride
bromodichloromethane
fluorotrichloromethane
ch1orod ibromome thane
tetrachloroethene
toluene
trichloroethene
vinyl chloride

Pesticides, ug/1

CH2M
Sampling
Date
4/83

5,000
17

300

E&E
Sampling
Date
4/81

8,140

93.3
16,200

NA
NA
NA

E&E OEPA
Sampling Sampling
Date Date
1/81 4/81

3,275 4,700

20

7,000 6,800

NCA
NCA

1,400

NCA

14,300

1.9
0.33

1.9
1.9
1.9

8.0

27
20

dieldrin
4,4'-DDT
4,4'-DDE
4,4'-ODD
a-endosulfan
b-endosulfan
endrin
a-BHC
b-BHC
d-BHC
g-BHC (lindane)
r-BHC

5K
5K

5K

5K
5K

0.00071
0.00024

NA

NA

NA

NCA
NCA
74
74
1.0

NCA
0.9*

0.092
0.163

0.186

GLT432/52-2



Table B-7 (Page 3 of 3)

Compounda,b

CH2M
Sampling
Date
4/83

E&E
Sampling
Date
4/81

E&E
Sampling
Date
1/81

OEPA
Sampl Ing
Date
4/81

Weston CH2M
Sampling Sampling
Date Date
12/82 7/83

EPA AMBIENT WATER QUALITY CRITERIA
Carcino-

CH2M genicity
Sampling Toxicity Protec-
Date Protec- tion
10/83 tion (R-lo" )

c,d

Nonpriority Pollutant
Hazardous Substances, ug/1

benzole acid
2-methylphenol
4-methylphenol
acetone
2-butanone
carbon disulfide
4-methyl-2-pentanone
o-xylene

27,000
4,500
200
200

NA
NA
NA
NA
NA
NA
NA
NA

29,000
1.100K

Dioxins

2,3,7,8-tetrachlorodibenzo-p-dioxin NA

NA denotes that compound was not analyzed for in this sample.
K denotes compound detected below quantitation limit (QL) where QL = 10 x Dectection Limit.
1980 EPA AMBIENT WATER QUALITY CRITERIA for the protection of human health from the toxic properties of a pollutant ingested through water
and contaminated aquatic organisms, assuming daily ingestion of 2 liters of water and 6.5 grams of potentially contaminated fish products.
Concentrations corresponding to lifetime cancer risk level R=10 have been estimated for those pollutants which exhibit carcinogenic and/or
mutagenic effects in certain bioassay systems and which therefore are suspected of being potentially carcinogenic to humans.
NCA denotes insufficient data available upon which to derive a criterion.

GLT432/52-3



Table B-8
ORGANIC.ANALYSIS OF GROUNDWATER SAMPLES IN MONITORING WELL MW-8

CHEM-DYNE HYDROGEOLOGIC STUDY

EPA AMBIENT WATER QUALITY CRITERIAc,d

a bCompound

Acid Compounds, ug/1

2,3-dimethylphenol
2-nitrophenol
2,4-dinitrophenol
phenol

CII2M
Sampling
Date
4/83

CH2M
Sampling
Date
7/83

CH2M
Sampling
Date
10/83

Weston
Sampling
Date
12/82

Weston
Sampling
Date

(Pumped)
12/82

Weston
Sampling
Date

(Pumped)
12/82

NA
NA
NA
NA
NA
NA

We 3 ton
Sampling
Date

(Bailed)
12/82

NA
NA
NA
NA
NA
NA

Toxic ity
Protec-
tion

NCA
70

3,500

Carcino-
genic ity
Protec-
tion
(R=10 )

Base/Neutral Compounds, ug/1

bis(2-chloroethyl)ether
1,2-dichlorobenzene
1-3-dichlorobenzene
1,4-dichlorobenzene
isophorone
naphthalene
bis(2-ethylhexyl)phthalate
benzyl butyl phthalate
di-n-butyl phthalate
di-n-octyl phthalate

Volatiles, ug/1

3K 2K 4K

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

400
4(50
400

5,200
NCA

15,000
NCA

34,000
NCA

0.30

0.028

benzene
carbon tetrachloride
chlorobenzene
1,2-dichloroethane
1,1,1-trichloroethane
1,1-dichloroethane
1,1,2-trichloroethane
1,1,2,2-tetrachloroethane
chloroethane

488

18,400
NCA

NCA

6.6

9.4

6.0
1.7

GLT432/53-1



Table B-8 (Page 2 of 3)

EPA AMBIENT WATER QUALITY CRITERIAc,d

Compounda,b

Volatiles, ug/1 (continued)

chloroform
1.1-dichloroe thene
trans-l,2-dichloroethere
1.2-dichloropropane
ethylbenzene
methylene chloride
bromodlchloromethane
fluoro t rIchlorome thane
chlorodIbromome thane
tetrachloroethene
toluene
trichloroethene
vinyl chloride

Pesticides, ug/1

dieldrin
4,4'-DOT
4,4'-DDE
4,4'-ODD
a-endosulfan
b-cndosulfan
endrln
a-BHC
b-BHC
d-BHC
g-BHC (lindane)
r-BHC

CH2M
Sampling
Date
4/83

CH2M
Sampling
Date
7/83

CH2M
Sampling
Date
10/83

Weston
Sampling
Date
12/82

Sampling
Date

(Pumped)
12/82

340 9K 15

11

Sampling
Date

(Pumped)
12/82

2K

7K

11

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Sampling
Date

(Bailed)
12/82

NA
NA
NA
NA
NA
NA
NA
NA
NA

Toxic ity
Protec-
tion

NCA
NCA

1,400

NCA

14,300

NCA
NCA
74
74
1.0

genicity
Protec-
tion
(R=10 )

1.9
0.33

1.9
1.9
1.9

8.0

27
20

0.00071
0.00024

0.092
0.163

NA
NA

NCA
0.186

GLT432/53-2



Table B-9
ORGANIC ANALYSIS OF GROUNDWATER SAMPLES IN MONITORING WELL MW-9

CHEM-DYNE HYDROGEOLOGIC STUDY

Compounda,b

CH2M
Sampling
Date
4/83

Acid Compounds, ug/1

2,3-dlmethylphenol
2-nitrophenol
2,4-dinitrophenol
phenol

Base/Neutral Compounds, ug/1

bls(2-chloroethyl)ether
1,2-dIchlorobenzene
l-3-dlchlorobenzene
1,4-dichlorobenzene
isophorone
naphthalene
bls(2-ethylhexyl)phthalate
benzyl butyl phthalate
di-n-butyl phthalate
di-n-octyl phthalate

Volatiles, ug/1

E&E
Sampling
Date
4/81

NA
NA

NA

NA
NA
NA
NA
NA

CH2M
Sampling
Date
7/83

CH2M
Sampling
Date
10/83

EPA AMBIENT HATER QUALITY CRITERIA
Carcino-
genic Ity

Sampling Toxicity Protec-
Date Protec- tion
____ tion (R=10 )

c,d

260

10K

NCA
70

3,500

150 55

400
400
400

5,200
NCA

15,000
NCA

34,000
NCA

0.30

0.028

benzene
carbon tetrachloride
chlorobenzene
1,2-dichloroethane
1,1,1-trichloroethane
1,1-dichloroethane
1,1,2-trichloroethane
1,1,2,2-tetrachloroethane
chloroethane

1,200 254
NA

150 1,200 580
488

18,400
NCA

NCA

6.6

9.4

6.0
1.7

GLT432/54-1



Table B-9 (2 of 3)

EPA AMBIENT WATER QUALITY CRITERIAc,d

Compounda,b

Volatiles, ug/1 (continued)

chloroform
1.1-dlchloroethene
trans-1,2-dichloroethene
1.2-dichloropropane
ethylbenzene
methylene chloride
bromodichloromethane
fluorotrichloromethane
chlorodibromomethane
tetrachloroethene
toluene
trichloroethene
vinyl chloride

Pesticides, ug/1

CH2M
Sampling
Date
4/83

E&E
Sampling
Date
4/81

E&E
Sampling
Date
2/81

CH2M
Sampling
Date
7/83

CH2M
Sampling
Date
10/83

Sampling
Date

Toxicity
Protec-
tion

Carcino-
genlcity
Protec-
tion

(R=10 )

440 210

NA

37.3
NA
NA
NA

10

150 920 380

55K

NCA
NCA

1,400

NCA

14,300

1.9
0.33

1.9
1.9
1.9

8.0

27
20

dieldrin
4,4'-DOT
4,4'-DDE
4,4'-DDD
a-endosulfan
b-endosulfan
endrin
a-BHC
b-BHC
d-BHC
g-BHC (lindane)
r-BHC

NA

NA

5K
NA

NCA
NCA
74
74
1.0

NCA

0.00071
0.00024

0.092
0.163

0.186

GLT432/54-2



Table B-9 (3 of 3)

Compounda,b

CH2M
Sampling
Date
4/83

E&E
Sampling
Date
4/81

E&E
Sampling
Date
2/81

CH2M
Sampling
Date
7/83

CH2M
Sampling
Date
10/83

EPA AMBIENT WATER QUALITY CRITERIA
Carclno-
genicity

Sampling Toxicity Protec-
Date Protec- tlon
____ tlon (R=10~ )

c,d

Nonprlorlty Pollutant
Hazardous Substances, ug/1

benzole acid
2-methylphenol
4-methylphenol
acetone
2-butanone
carbon dlsulfide
4-methyl-2-pentanone
o-xylene

NA
NA
NA
NA
NA
NA
NA
NA

120K

Dioxlns

2,3,7,8-tetrachlorodlbenzo-p-dioxin NA

NA denotes that compound was not analyzed for in this sample.
K denotes compound detected below quantltation limit (QL) where QL = 10 x Dectection Limit.
1980 EPA AMBIENT WATER QUALITY CRITERIA for the protection of human health from the toxic properties of a pollutant ingested through water
and contaminated aquatic organisms, assuming daily ingestion of 2 liters of water and 6.5 grams of potentially contaminated fish products.
Concentrations corresponding to lifetime cancer risk level R«=10 have been estimated for those pollutants which exhibit carcinogenic and/or
mutagenic effects in certain bioassay systems and which therefore are suspected of being potentially carcinogenic to humans.
NCA denotes insufficient data available upon which to derive a criterion.

CLT432/54-3



Table B-10
ORGANIC ANALYSIS OF GROONDMTER SAMPLES IN HONITORING HELL Mi-10

CHEM-DYHE HYDDOGEOLOGIC STUDY

C'd

Co»pound,a,b

Acid Compounds, ug/1

2,3-dlMthylphenol
2-nitroptienol
2,4-dlnitrophenol
phenol

Base/Neutral Compounds, ug/I

CH2H
Sampling
Date
4/83

CH2M
Sampling
Date
4/83

320

E&E
Sanpllng
Date
4/81

NA
NA

NA

CH2M
Sampling
Date
4/83

NA
NA
NA
NA

Weston
Sampling
Date
12/82

EtE OEPA
Supllng Sampling
Date Date
2/81 4/B1

CH2H
Sampling
Date
7/83

EPA AMBIENT HATER QOAHTY CRlTEBIA
Carclno-

CH2H CH2H
Sampling Sampling Toxlclty
Date Date Protec-
10/83 10/83 tlon

oenlclty
Protec-
tlon
'

80

440 650 1,000 36 SB 53

MCA
70

3,500

bis(2-chloroethyl)ether
1,2-dlchlorobenzene
1-3-dlchlorobenzenc
1,4-dichlorobenzene
Isophorone
naphthalene
bls(2-ethylhexyl)phthalate
benzyl butyl phthalate
dl-n-butyl phthalate
dl-n-octyl phthalate

Volatiles, ug/1

bentene
carbon tetrachloride
chlorobenzene
1,2-dlchloroethane
1,1,1-trlchloroethane
1,1-dlchloroethane
1,1,2-trlchloroethane
1,1,2,2-tetrachloroethane
chloroethane

110
10K
11
10*
10K
10K

lOf

100
10K
11

1OK

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

40K 60K 130
< 1

4K

6K 7K

340
230
100*
2,400
3,400
240

6,400
5,100

460
480
110

3,500
5,800
330

7,200
5,300

359
70
NA

20,900
3,030
510
960

2,340

460
410
110

3,400
5,700
340

7,500
5,800

660
760

16OX
15,OOO
2,600
480

1,100
640

700
760
160

16,000
2,700
520

1,300
680

1,300
1,100

5,300
4,000
350
900

1 7,OOO

2,700

500

3,700

4,400
2,600

3,700
2,800

4,400
l.OOOK

400
400
400

5,200
NCA

15,000
NCA

34,000
NCA

55OK

488
3,900
3,100 18,400

NCA

0.30

0.028

1,OOOK

6.6

9.4

6.0
1.7

NCA

GLT432/112-1



Table B-10 (Page 2 of 3)

Confound,a,b

Volatiles, ug/1 (continued)

chloroform
1.1-dlchloroethene
trans-1,2-dlchloroethene
1.2-dlcnloropropane
ethylbenzene
nethylene chloride
bromodlchloronethane
fluorotrichloronethane
chlorodibrononethane
tetrachloroethene
toluene
trlchloroetbene
vinyl chloride

Pesticides, ug/1

dieldrln
4,4'-DOT
4,4'-DDE
4,4'-DDD
a-endosulf an
b-endosulfan
endrln
a-BHC
b-KIC
d-BHC
g-BHC (llndane)
r-BHC

CH2H
Sanpllng

Date
4/83

1,500
1,000

33,000

520

2,300
4,200

10,000

CH2M
Sampling

Date
4/83

2,200
1,800

32,000
40

860
280

2,900
4,800
9,500

350

ESE
Sanpllng

Date
4/81

3,760
99.6

67,000
NA

207
5,690

NA
NA
NA

5,520
1,970

3,160

NA

NA
10K
10K
10K
NA

CH2H
Sampling

Date
4/83

2,200
1,800

32,000
100K
920
260

10K

2,900
5,000
9,600

120

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Heston
Sampling

Date
12/82

3,300
620

21,000
60K

1,100
1,000

940
6,100
8,400

Hnton
Supllng

Date
12/82

3,200
660

31,000
60K

1,100
1,000

980
4,600
6,700

EtE OEPA
Sampling Sanpllng

Date Date
2/81 4/81

4,000 1,900
20O 26,9OO

14,000

280
1,000

80
1,800 900
4,500 3,100

13,000

7,500

4,700

3,9OO

4,300

11,000 8,200 8,800

9,000 38,000 40,000

5,400

5,200

3,000

3,500
7,200
54,000
2.000K

3,100

3,900
7,800
58,000
2,OOOK

NCA
NCA

1,400

NCA

14,300

NCA
NCA
74
74
1.0

NCA

1.9
0.33

1.9
1.9
1.9

8.0

27
20

0.00071
0.00024

0.092
0.163

GLT432/112-2



Table B-10 (Page 3 of 3)

Compound,a,b

EPA AMBIENT HATER QUALITY CRITERIA '

CH2H
Sampling
Date
4/83

CH2M
Sampling
Date
4/83

EKE
Sampling
Date
4/81

CH2N
Sampling
Date
4/83

Neston
Sampling
Date
12/82

Heston
Sampling
Date

12/82

ESE OEPA
Sampling Sampling
Date Date
2/81 4/81

CH2H
Sampling
Date
7/83

CH2M
Sampling
Date
7/83

CH2M
Sampling
Date
10/83

CH2M
Sampling
Date
10/83

Toxlclty
Protec-
tion

Carcino-
genlclty
Protec-
tion
<R=lo" )

Nonpriorlty Pollutant
Hazardous Substances, uq/1

benzole acid
2-methylphenol
4-nethylptienol
acetone
2-butanone
carbon dlsulflde
4-methyl-2-pentanone
o-xylene

190
11
50

240
640

190
11
SO
200
550

340
990

320

NA
NA
NA
NA
NA
NA

NA
300
930

390
1,100

50,000

380

ll.OOOK

370

9,700K

Dloxins

2,3,7,8-tetrachlorodlbenzo-p-dloxln NA NA

NA denotes that compound was not analyzed for in this sample.
K denotes conpound detected below quant HatIon Unit (QL) where QL - 10 x Dectectlon Limit.

C1980 EPA AMBIENT HATER QUALITY CRITERIA for the protection of human health from the toxic properties of a pollutant Invested through water
and contaminated aquatic organism, assuming dally Ingestlon of 2 liters of water and 6.5 grams of potentially contaminated fish products.
Concentrations corresponding to lifetime cancer risk level R=10 have been estimated for those pollutants which exhibit carcinogenic and/or
nutagenlc effects In certain bloassay systems and which therefore are suspected of being potentially carcinogenic to humans.
NCA denotes Insufficient data available upon which to derive a criterion.

GLT432/112-3



Table B-ll
ORGANIC ANALYSIS OF GROUNDHATER SAMPLES IN MONITORING HELL MH-11

CHEM-DYNE HYDROGEOLOGIC STUDY

Compounda,b

Acid Compounds, ug/1

2,3-dinethylphenol
2-nitropbenol
2,4-dinitrophenol
phenol

Base/Neutral Compounds, ug/1

bis(2-chloroethyl)ether
1,2-dichlorobenzene
1-3-dlchlorobenz ene
1,4-dichlorobenzene
isophorone
naphthalene
bis(2-ethylhexyl)phthalate
benzyl butyl phthalate
di-n-butyl phthalate
di-n-octyl pbthalate

Volatiles, ug/1

CH2M
Sampling
Date
4/83

EfiE
Sampling
Date
4/81

NA
NA

NA

NA
NA
NA
NA
NA

10K

Heston
Sampling
Date
12/82

E&E
Sampling
Date
1/81

CH2M
Sampling
Date
7/83

EPA AMBIENT HATER QUALITY CRITERIA
Carcino-

CH2M genicity
Sampling Toxicity Protec-
Date Protec- tion

c,d

10/83

2K

tion

NCA
70

3,500

400
400
400

5,200
NCA

15,000
NCA

34,000
NCA

(R=10

0.30

0.028

benzene
carbon tetrachloride
chlorobenzene
1,2-dichloroethane
1,1,1-trichloroethane
1,1-dichloroethane
1,1,2-trichloroethane
1,1,2,2-tetrachloroethane
chloroethane

NA

16.7

488

18,400
KCA

NCA

6.6

9.4

6.0
1.7

GLT432/30-1



Table B-ll (Page 2 of 3)

EPA AMBIENT HATER QUALITY CRITERIAc,d

Compounda,b

Volatiles, ug/1 (continued)

chloroform
1.1-dichloroetbene
trans-1,2-dlchloroethene
1.2-dichloropropane
etbylbenzene
metbylene chloride
bromodlcbloromethane
fluorotrlcbloronetbane
chlorodibroaomethane
tetrachloroetbene
toluene
trichloroethene
vinyl chloride

Pesticides, ug/1

CH2M
Sampling
Date
4/83

E&E
Sampling
Date
4/81

Neston
Sampling
Date
12/82

E&E
Sampling
Date
1/81

CH2M
Sampling
Date
7/83

CH2M
Sampling
Date
10/83

Toxlclty
Protec-
tion

Carclno-
genicity
Protec-
tion
(R=10 )

2.3

< 1 7K

4K
< 1
4.0
17

NCA
NCA

1,400

NCA

14,300

1.9
0.33

1.9
1.9
1.9

8.0

27
20

dleldrin
4,4'-DDT
4,4'-DDE
4,4'-ODD
a-endosulfan
b-endosulfan
endrln
a-BHC
b-BHC
d-BHC
g-BHC (lindane)
r-BHC

0.00071
0.00024

NA

MA

5K
NA

NCA
NCA
74
74
1.0

NCA

0.092
0.163

0.186

GLT432/30-2



Table B-ll (Page 3 of 3)

Compounda,b

CH2M
Sampling
Date
4/83

E&E
Sampling
Date
4/81

Heston
Sampling
Date
12/82

E&E
Sampling
Date
1/81

CH2M
Sampling
Date
7/83

EPA AMBIENT HATER QUALITY CRITERIA
Carcino-

CH2M genlcity
Sampling Toxiclty Protec-
Date Protec- tion
10/83 tion (R=10~5)

c,d

Nonpriority Pollutant
Hazardous Substances, ug/1

benzole acid
2-methylphenol
4-methyIpheno1
acetone
2-butanone
carbon dlsulflde
4-methyl-2-pentanone
o-xylene

30

MA
NA
NA
NA
NA
NA
NA
NA

300 280

Dloxins

2,3,7,8-tetrachlorodibenzo-p-dioxln NA

NA denotes that compound was not analyzed for In this sample.
K denotes compound detected below quantitation limit (QL) where QL - 10 x Dectection Limit.
1980 EPA AMBIENT HATER QUALITY CRITERIA for the protection of human health from the toxic properties of a pollutant ingested through water
and contaminated aquatic organisms, assuming daily ingestion of 2 liters of water and 6.5 grams of potentially contaminated fish products.
Concentrations corresponding to lifetime cancer risk level R=10 have been estimated for those pollutants which exhibit carcinogenic and/or
mutagenic effects In certain bloassay systems and which therefore are suspected of being potentially carcinogenic to humans.
3
NCA denotes insufficient data available upon which to derive a criterion.

GLT432/30-3



Table B-12
ORGANIC ANALYSIS OF CROUNDUATER SAMPLES IN MONITORING UELL HW-12

CHEN-DYNE HYDROCEOLOGIC STUDY

EPA AMBIENT MATER QUALITY CRITERIAc,d

Acid Compounds, ug/l

2,3-dlitethylphenol
2-nitrophenol
2,4-dlnltrophenol
phenol

Bate/Neutral Compounds, ug/l

bis(2-chloroethyl)ether
1,2-dIch1orobenzene
1-3-dlchlorobenzene
1,4-dichlorobenzene
Isophorone
naphthalene
bis(2-ethylhexyl)phchat ate
benzyl butyl phthalate
dl-n-butyl phthalate
dl-n-octyl phthalate

Volatllea. ug/l

benzene
carbon tetrachlorfde
chlorobenzene
1,2-dlchloroethane
1,1,1-trichloroethane
1,1-dlchloroethane
1,1,2-trlchloroethane
1,1,2,2-tetrachloroethane
chloroethane

CII2H CH2M
Sanpllng Sampling
Date Date
I./83 d/83*

CH2M
Sanpling
Date
li/83

NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
HA
NA
NA
NA

West on
Sampling
Date

(Puiped)
12/82

NA
NA
NA
NA

HA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Weston
Sanpllng Weston
Date Sampling

(Pimped) Date
12/82 12/82

NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA 3K
NA
NA IK

Heston
Sanpllng
Date

(Balled)
12/82

NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Weston
Saapl Ing
Date

(Balled)
12/82

NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

CH2M CH2M
Sampling Sampling Toxlclty
Date Date Pro tec -
7/83 10/83 tlon

NCA
70

3,500

i.00
ItOO
ux>

5,200
NCA

15,000
NCA

34,000
NCA

Carclno-
genlclty
Protec-
tion
(R-10 )

0.30

0.028

19
10K

5
10K 25

488

IB.itOO
NCA

NCA

6.6

9.4

6.0
1.7

CLT432/29-1



Table B-12 (Page 2 of 3)

EPA AMBIENT WATER QUALITY CRITERIAc,d

Volatllea. UR/1 (continued)

chlorofom
1.1-dlchloroolhene
trans-l,2-dichloroethene
1.2-dlchloropropane
ethylbenzene
methylene chloride
bromod1chloromethane
fluorotrichloronethane
chlorodibromomethane
tetrachloroethene
toluene
trlchloroethene
vinyl chloride

Pesticides, ug/1

dleldrin
4,4'-DDT
4,4'-DDE
4,4'-DDD
a-endosulfan
b-endnsulfan
endrin
a-BHC
b-BHC
d-BHC
g-BIIC (lindane)
r-BHC

CH2H

Sampling
Date
4/83

5K
51

9
12
44

10K

0.08

CH2M CII2M Weston West or Western
Sampling Sampling Sampling Sampling Sanpllng

Date Date Date Date Date
4/83* 4/83 12/81 12/82 12/82

5K
50 7 35 30

10 5K 10
18 7
43 10 70 30

10K

NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA

Heat on Weston CH2M CH2M
Sampling Sampling Sampling Sampling Toxlcity

Date Date Date Date Protec-
12/82 12/82 7/83 10/83 tlon

8.1 NCA
NCA

1,400
160 80 6 IK

NCA
5.7

14,300
55 25K 8.6

41

NCA
NCA

74
74

1.0

NCA

Carclno-
geniclty
Protec-
tion

(R-IO' )

1.9
0.33

1.9
1.9
1.9

8.0

27
20

0.00071
0.00024

0.092
0.163

0.186

GLT432/29-2



Table B-1J (Page 3 of 3)

EPA AMBIENT HATER QUALITY CRITERIA0'**

a,b
Compound

ni2M
Sampling
Date
It/83

CH2H
Sampling
Date
4/83*

CH2M
Sampling
Date
W83

Metton
Sampling
Date
12/82

West on
Sampling
Date
12/82

Western
Sampling
Date
12/82

Meston
Sampl Ing
Date
12/82

Ueston
Sampl ing
Date
12/82

CH2H
Sampling
Date
7/83

CH2H
Sampling
Date
10/83

Toxlclty
Protec-
tion

Carclno-
genlclty
Protec-
tion
(R-10 )

Nonprlorlty Pollutant
Hazardous Substances, ug/1

benzole acid NA
2-nethylphenol NA
i>-nrthylphenol NA
acetone 92 700 3,200
2-butanone
carbon d l su l f tde
l»-siethyl-2-pentanone
o-xylene

Dloxlns

2,3,7,8-tetrachlorodlbenzo-p-dloxln NA

NA denotes that compound was not analyzed for In this sample.
K denotes compound detected below quantltatlon Unit (QL) where QL - 10 x Dectectlon Limit.
1980 EPA AMBIENT WATER QUALITY CRITERIA for the protection of human health from the toxic properties of a pollutant Ingested through water
and contaminated aquatic organises, assuming dally Ingestion of 2 liters of water and 6.5 grans of potentially contaminated fish products.
Concentrations corresponding to lifetime cancer risk level R*10 have been estimated for those pollutants which exhibit carcinogenic and/or
•utagenlc effects In certain bloassay systems and which therefore are suspected of being potentially carcinogenic to humans.
NCA denotes Insufficient data available upon vhlch to derive a criterion.

CLTI.32/29-3



Table B-13
ORGANIC ANALYSTS OF GROWMMTEK SAMPLES IN MONITORING HELL MW-13

CRBMNNE HYIWOGEOLOC1C STUDY

Acid Compounds, ug/1

2,3-dlnethylphenol
2-nltrophenol
2,4-dinltrophenol
phenol

Base/Neutral Compounds, ug/1

bla(2-chloroethyl)ether
1,2-dlchlorobenzene
1-3-dlchlorobenzene
l,4-dfchlorobenzene
tsophorone
naphthalene
bls(2-ethylhexyl)phthal
benzyl butyl phthalate
dl-n-butyl phthalate
dl-n-octyl phthalatr

Volatlles. ug/1

benzene
carbon tetrachlorlde
chlorobenzene
1,2-dlchloroethane
1,1,1-trlchloroethane
1,1-dlchloroethane
1,1,2-trlchloroethane
1,1,2,2-tetrachloroethane
chloroethane

E&E
Sampling
Date
4/81

NA
NA

NA

NA
NA
NA
NA
NA

10K

14
NA
131

68.8
10K

2,250
! 325

CH2M CH2M CHJM
Sampling Sanpllng Sanpllng
Date Date Date
4/83 4/83* 4/83

HA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

5K

3 5
12 13 13

100 110 92
293 273 110

Ueiton
West on Sailing
Sanpllng Date
Date (Pumped)
12/82 12/82

NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

ate NA
NA

IK NA
NA

30K 23
70 61

236
120 97

He* ton
Sampling
Date

(Pwped)
12/82

NA
NA
NA
NA

HA
HA
HA
NA
NA
NA
HA
HA
HA
NA

29
67
4K
426
171

Western
Sampling
Date

(Balled)
12/82

NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

33
71

532
229

Ueston
Sampling E&E
Date Sampling

(Balled) Date
12/82 1/81

NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

28 609
61

393 3,929

Carclno-
OEPA CII2H CH2M CH2M genlclty
Sampling Sampling Sampling Sampling Toxlclty Protec-
Date Date Date Date Protec- tlon
4/81 7/83 7/83 10/83 tlon (R-10* )

NCA
70

3,500

0.30
400
400
400

5,200
NCA 0.028

15,000
4K NCA

34.0OO
NCA

6.6

488
260 9.4
300 18,400

NCA
23 22 3,500 6.0

900 18 18 870 1.
NCA

GLT432/55-1



Tahle B-13 (Page 2 of 3)

Volatlles, ug/1 (continued)

chloroform
1,1-dlchloroethene
trans-l,2-dichloroethene
1,?-dlchloropropane
ethylbenzene
methylene chloride
bromodichloromethAne
fluorotrlchloromethane
chlnrodlbrononethane
tetrachloroethene
toluene
trichloroethene
vinyl chloride

Pesticides, ug/1

dleldrln
A,A'-DDT
it, A '-DDE
A.A'-DDD
a-endoaulfnn
b-endosulfan
endrln
a-BllC
b-BHC
d-BIIC
g-BHC (llndane)
r-BHC

EPA AMBIENT WATER
QUALITY CRITERIA C><

E&E
Sampling
Date
A/81

98.6
78. U
373
NA

127

NA

5K
NA

C1I2M CH2H CH3M West on
Sampling Sampling Sampling Sampling
Date Date Date Date
4/83 A/83* A/83 12/82

5 6 6 A5K
10 12 9 25K
67 73 65 A20

50.3

10 12 6
10 12 6
68 9A 85 1AO

380

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Ucston
Sampling
Date
12/82

A3
26
227

60

169

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Heston
Sampling
Date
12/82

A9
55
379

9K

155

312

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Weston
Sampl Ing
Date
12/82

55
6A

AAA

10

211

A 38

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

Weston E&E
Sampling Sampling
Date Date
12/82 1/81

A8
3A 2,117
3A7

9K

32A
105
2A6 1,958

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

OEPA CH2M CH2N CH2M
Sampling Sampling Sampling Sampling Toxlclty
Date Date Date Date Protec-
A/81 7/83 7/83 10/83 tlon

380
170K

19 18 A, 000 NCA
NCA

l.AOO
19OK

NCA
8.1 7.5 1AOK

1A.300
21 19 930

0
0

NCA
NCA
7A
7A
1.0

NCA

Carclno-
genlclty
Protec-
tion
(R-10~ )

1.9
0.33

1.9
1.9
1.9

8.0

27
20

.00071

.0002A

0.092
0.163

0.186

CLTA32/55-2



Table B-13 (Page 3 of 3)

EPA AMBIENT WATER
QUALITY CRITERIA C>d

a,bCompound

E&E
Sampling
Date
4/81

CH2M
Sampling
Date
4/83

CH2M CH2M
Sampling Sampling
Date Date
4/83* 4/83

Ueston
Sampling
Date
12/82

Weaton Neston
Sampling Sampling
Date Date

12/82 12/82

Ueston
Sampling
Date

12/82

Weston E&E
Sampling Sampling
Date Date

12/82 1/81

OF.PA
Sampling
Date
4/81

CH2H CH2H
Sampling Sampling
Date Date
7/83 7/83

CH2M
Sampling
Date
10/83

Carclno-
genlcity

Toxlclty Protec-
Protec- tlon
tlon (R-10~ )

Nonprlorlty Pollutant
Hazardous Substances, ug/1

benzole acid
2-methylphenol
4-methylplir>nol
acetone
2-butanone
carbon dlsulfldc
4-methyl-2-pentanone
o-xylene

NA
NA
NA
35 440 490 730K

Dloxlns

2,3,7,8-tetrachlorodlbcnzo-p-dloxln NA

NA denotes that compound was not analyzed for In this sample.
K denotes compound detected below qiiantltatlon limit (QL) where QL - 10 x Perfection Limit.
1980 EPA AMBIENT WATER QUALITY CRITERIA for the protection of human health from the toxic properties of a pollutant Ingested through water
and contaminated aquatic organisms, assuming dally Ingest Ion of 2 liters of water and 6.5 grans of potentially contaminated fish products.
Concentrations corresponding to lifetime cancer risk level R-10 have been estimated for those pollutants which exhibit carcinogenic and/or
mitagenic effects In certain bloassay systems and which therefore are suspected of being potentially carcinogenic to humans.
NCA denotes insufficient data available upon which to derive a criterion.

GLT432/S5-3



Table B-15
ORGANIC ANALYSIS OF GROUNDHATER SAMPLES IN MONITORING HELL MH-15

CHEM-DYNE HYDROGEOLOGIC STODY

EPA AMBIENT HATER QUALITY CRITERIA
c,d

Compound,a,b

Acid Compounds, ug/1

2,3-dinethylphencl
2-nitrophenol
2/4-dinitrophenol
phenol

Base/Neutral Compounds, ug/1

bis(2-chloroethyl)ether
1,2-dichlorobenzene
1-3-dichlorobenzene
1,4-dichlorobenzene
isopborone
naphthalene
bis(2-ethylhexyl)phthalate
benzyl butyl phthalate
di-n-butyl phthalate
di-n-octyl phthalate

Volatiles, ug/1

CH2M
Sampling
Date
4/83

Neston
Sampling
Date
12/82

CH2M
Sanpling
Date
7/83

CH2M
Sampling
Date
7/83

CH2M
Sanpling
Date
10/83

CH2M
Sampling
Date
10/83

Toxicity
Protec-
tion

Carcino-
genicity
Protec-
tion
(R=10 )

10K

NCA
70

3,500

70K 28 28 120K 100K
400
400
400

5,200
NCA

15,000
NCA

34,000
NCA

0.30

0.028

benzene 680
carbon tetrachloride
chlorobenzene 1,400 1,600
1,2-dichloroethane 17,000 21,000
1,1,1-trichloroethane 60
1,1-dichloroethane 2,900 3,800
1,1,2-trichloroethane 12,000 31,000
1,1,2,2-tetrachloroethane 6,000 19,000
chloroethane 250

2,400

5,800
1,600

1,400

3,400
910

2,000
13,000

2,000
29,000
9,400

1,700K
10,000

1,800K
24,000
7,400

488

18,400
NCA

NCA

6.6

9.4

6.0
1.7

GLT432/28-1



Table B-15 (Page 2 of 3)

EPA AMBIENT WATER QUALITY CRITERIAC,A

Volatiles, ug/1 (continued)

chlorofom
1.1-dichloroethene
trans-1,2-dlchloroethene
1.2-dichloropropane
etbylbenzene
metbylene chloride
bromodlchloromethane
fluorotrichloromethane
chlorodibronomethane
tetrachloroethene
toluene
trichloroethene
vinyl chloride

Pesticides, ug/1

dieldrin
4,4'-DDT
4,4'-DDE
4,4'-ODD
a-endosulfan
b-endosulfan
endrin
a-BHC
b-BHC
d-BHC
g-BHC (lindane)
r-BHC

2,800
6,200
12,000

130
14
450

900
1,300
4,600
6,100

5,800
6,600
15,000

1,600

750
1,400
8,100
5,100

1,600
2,000

1,000

3,000
1,200

CH2M
Sampling
Date
7/83

1,500
1,200

1,200

2,400
900

CH2M
Sampling
Date
10/83

3,300
3,900
12,000

2,700

1,500K
1,900K
9,100
6,500

CH2M
Sampling
Date
10/83

2,700
2,900
10,000

2,500

1,300K
1,600K
7,500
5,000

Toxicity
Protec-
tion

NCA
NCA

1,400

NCA

14,300

NCA
NCA
74
74
1.0

Carcino-
genicity
Protec-
tion
(R=10~5)

1.9
0.33

1.9
1.9
1.9

8.0

27
20

0.00071
0.00024

0.092
0.163

NCA
0.186

GLT432/28-2



Table B-15 (Page 3 of 3)

Compounda,b

CH2H
Sailing
Date
4/83

Western
Sampling
Date
12/82

SPA AMBIENT WATER QUALITY CRITERIA
Carcino-

CH2M CH2H CH2M genicity
Saapling Sampling Sampling Toxicity Protec-
Date Date Date Protec- tion
7/83 10/83 10/ea tion (R=lp"5)

c,d

Nonpriority Pollutant
Hazardous Substances, ug/1

benzole acid
2-methyIphenol
4-methylphenol
acetone
2-butanone
carbon disulfide
4-methyl-2-pentanone
o-xylene

34K
49,000

30K
6,800

Dioxins

2,3,7,8-tetrachlorodibenzo-p-dioxin

NA denotes that compound was not analyzed for in this sample.lj
K denotes compound detected below quantitatlon limit (QL) where QL = 10 x Dectection Limit.
1980 EPA AMBIENT HATER QUALITY CRITERIA for the protection of human health from the toxic properties of a pollutant ingested through water
and contaminated aquatic organisms, assuming daily ingestlon of 2 liters of water and 6.5 grams of potentially contaminated fish products.
Concentrations corresponding to lifetime cancer risk level R=10 have been estimated for those pollutants which exhibit carcinogenic and/or
mutagenic effects in certain bioassay systems and which therefore are suspected of being potentially carcinogenic to humans.
NCA denotes insufficient data available upon which to derive a criterion.

GLT432/28-3



Table B-16
ORGANIC ANALYSIS OF GROONDWATER SAMPLES IN MONITORING HELL MW-16

CHEM-DYNE HYDROGEOLOGIC STUDY

EPA AMBIENT HATER QUALITY CRITERIA
Carcino-

c,d

Compounda,b

Acid Compounds, ug/1

2,3-dimethylphenol
2-nitrophenol
2,4-dinitrophenol
phenol

Base/Neutral Compounds, ug/1

bis(2-chloroethyl)ether
1,2-dlchlorobenzene
1-3-dichlorobenzene
1,4-dichlorobenzene
isophorone
naphthalene
bis(2-ethylhexyl)phthalate
benzyl butyl phthalate
dl-n-butyl phthalate
di-n-octyl phthalate

Volatiles, ug/1

CH2M
Sampling
Date
4/83

CH2M
Sampling
Date
7/83

CH2M
Sampling
Date
10/83

Weston
Sampling
Date
12/82

Sampling
Date

Sampling
Date

Toxicity
Protec-
tion

genicity
Protec-
tion
(R=10~5)

NCA
70

3,500

3K 2K

400
400
400

5,200
NCA

15,000
NCA

34,000
NCA

0.30

0.028

benzene
carbon tetrachlorlde
chlorobenzene
1,2-dichloroethane
1,1,1-trichloroethane
1,1-dichloroethane
1,1,2-trichloroethane
1,1,2,2-tetrachloroethano
chloroethane

488

18,400
NCA

NCA

6.6

9.4

6.0
1.7

GLT432/27-1



Table B-16 (Page 2 of 3)

Compounda,b

CH2N
Saiipling
Date
4/83

CH2M
Sampling
Date
7/83

CH2M
Sampling
Date
10/83

Heston
Sampling
Date
12/82

Sampling
Date

EPA AMBIENT HATER QUALITY CRITERIA
Carclno-

genlcity
Sampling Toxicity Protec-
Date Protec- tion

_____ tion (R=lo"5)

c,d

Volatiles, ug/1 (continued)

chloroform
1.1-dlchloroethene
trans-1,2-dichloroethene
1.2-dichloropropane
ethylbenzene
methylene chloride
bromodichloromethane
fluorotrichloromethane
chlorodibromomethane
tetrachloroethene
toluene
trichloroethene
vinyl chloride

Pesticides, ug/1

dieldrin
4,4'-DOT
4,4'-DDE
4,4'-DDD
a-endosulfan
b-endosulfan
endrin
a-BHC
b-BHC
d-BHC
g-BHC (lindane)
r-BHC

280

NCA
NCA

1,400

NCA

14,300

NCA
NCA
74
74
1.0

NCA

1.9
0.33

1.9
1.9
1.9

8.0

27
20

0.00071
0.00024

0.092
0.163

0.186

GLT432/27-2



Table B-16 (Page 3 of 3)

EPA AMBIENT HATER QDALITY CRITERIA0>d

,arCompound

CH2M
Sampling
Date
4/83

CH2H
Sampling
Date
7/83

CH2H
Sampling
Date
10/83

West on
Sampling
Date
12/82

Sampling
Date

Sampling
Date

Toxicity
Protec-
tion

Carclno-
genicity
Protec-
tion
(R=10~5)

Nonpriority Pollutant
Hazardous Substances, ug/1

benzole acid
2-me thyIpheno1
4 -ne tby Ipheno 1
acetone 110 530K
2-butanone
carbon dlsulflde
4-methyl-2-pentanone
o-xylene

Dioxins

2,3,7,8-tetrachlorodlbenzo-p-dloxln

NA denotes that compound was not analyzed for in this sample.
K denotes compound detected below guantltation limit (QL) where QL = 10 x DectectIon Limit.
I960 EPA AMBIENT HATER QUALITY CRITERIA for the protection of human health from the toxic properties of a pollutant ingested through water
and contaminated aquatic organisms, assuming daily ingestion of 2 liters of water and 6.5 grams of potentially contaminated fish products.
Concentrations corresponding to lifetime cancer risk level R=10 have been estimated for those pollutants which exhibit carcinogenic and/or
mutagenic effects in certain bioassay systems and which therefore are suspected of being potentially carcinogenic to humans.
MCA denotes insufficient data available upon which to derive a criterion.

GLT432/27-3



Table B-17
ORGANIC ANALYSIS OF GROUNDHATER SAMPLES IN MONITORING HELL MH-17

CHffl-DYNE HYDROGEOLOGIC STUDY

EPA AMBIENT HATER QUALITY CRITERIAC>d

**>*Compound

CH2M
Sampling
Date
4/83

West on
Sanpling
Date
12/82

CH2M
Sampling
Date
7/83

CH2M
Sampling
Date
10/83

Sampling
Date

Sampling
Date

Toxicity
Protec-
tion

Carclno-
genicity
Protec-
tion
(R=10~5)

Acid Compounds, ug/1

2,3-dl»ethylphenol
2-nitrophenol NCA
2,4-dinitrophenol 70
phenol 3,500

Base/Neutral Compounds, ug/1

bis(2-chloroethyl)ether 0.30
1,2-dichlorobenzene 400
1-3-dichlorobenzene 400
1,4-dichlorobenzene 400
isophorone 5,200
naphthalene NCA 0.028
bis(2-ethylhexyl)phthalate 7K 6K 15,000
benzyl butyl phthalate NCA
di-n-butyl phthalate 34,000
di-n-octyl phthalate MCA

Volatiles, ug/1

benzene 6.6
carbon tetrachloride
chlorobenzene 488
1,2-dichloroethane 9.4
1,1,1-trichloroethane IK 18,400
1,1-dlchloroethane NCA
1,1,2-trichloroethane 6.0
1,1,2,2-tetrachloroethane 1.7
chloroethane

GLT432/26-1



Table B-17 (Page 2 of 3)

Compound,a,b

CH2M
Sampling
Date
4/83

Volatiles, ug/1 (continued)

chloroform
1.1-dlchloroethene
trans-l,2-dichloroethene
1.2-dichloropropane
ethylbenzene
raethylene chloride
broBodichloromethane
fluorotrichloronethane
chlorodibromomethane
tetrachloroethene
toluene
trlchloroethene
vinyl chloride

Pesticides, ug/1

dieldrin
4,4'-DOT
4,4'-DDE
4,4'-ODD
a-endosulfan
b-endosulfan
endrln
a-BHC
b-BHC
d-BHC
g-BHC (lindane)
r-BHC

Weston
Sampling
Date
12/82

CH2M
Sampling
Date
7/83

CH2H
Sampling
Date
10/83

Sampling
Date

EPA AMBIENT WATER QUALITY CRITERIA
Carcino-
genicity

Sampling Toxicity Protec-
Date Protec- tion

_____ tion (R=10~5)

c,d

14 390

NCA
NCA

1,400

NCA

14,300

3K

NCA
NCA
74
74
1.0

NCA

1.9
0.33

1.9
1.9
1.9

8.0

27
20

0.00071
0.00024

0.092
0.163

0.186

GLT432/26-2



Table B-17 (Page 3 of 3)

Compounda,b

CH2M
Sampling
Date
4/83

West on
Sampling
Date
12/82

CH2M
Sampling
Date
7/83

CH2M
Sampling
Date
10/83

Sampling
Date

EPA AMBIENT WATER QUALITY CRITERIA
Carcino-
genicity

Sampling Toxlcity Protec-
Date Protec- tion

_____ tion "

c,d

Nonpriority Pollutant
Hazardous Substances, ug/1

benzole acid
2-methylphenol
4-methylphenol
acetone
2-butanone
carbon disulflde
4-methy1-2-pentanone
o-xylene

440 9,200
23

Dioxins

2,3,7,8-tetrachlorodlbenzo-p-dioxin

NA denotes that compound was not analyzed for in this sample.
Q
K denotes compound detected below quantisation limit (QL) where QL = 10 x Dectection Limit.
1980 EPA AMBIENT HATER QUALITY CRITERIA for the protection of human health from the toxic properties of a pollutant ingested through water
and contaminated aquatic organisms, assuming daily ingestion of 2 liters of water and 6.5 grams of potentially contaminated fish products.
Concentrations corresponding to lifetime cancer risk level R=10 have been estimated for those pollutants which exhibit carcinogenic and/or
mutagenic effects in certain bioassay systems and which therefore are suspected of being potentially carcinogenic to humans,a
NCA denotes insufficient data available upon which to derive a criterion.

GLT432/26-3



Compounda,b

Acid Compounds, ug/1

2,3-dlmethyIphenol
2-nitropbenol
2,4-dinitrophenol
phenol

Base/Neutral Compounds, ug/1

bis(2-cbloroethyl)ether
1,2-dichlorobenzene
1-3-dichlorobenzene
1,4-dichlorobenzene
isophorone
naphthalene
bis(2-etbyIbexy1)phthalate
benzyl butyl phtbalate
di-n-butyl phthalate
di-n-octyl phthalate

Volatiles, ug/1

Table B-18
ORGANIC ANALYSIS OF GPOUNDMATER SAMPLES IN MONITORING NELL MH-18

CHEM-DYNE HYDROGEOLOGIC STUDY

E&E
Sampling
Date
4/81

NA
NA

NA

NA
NA
NA
HA
NA

10K
10K
13

CH2M
Sampling
Date
4/83

Weston
Sampling
Date
12/82

CH2M
Sampling
Date
7/83

CH2M
Sampling
Date
10/83

EPA AMBIENT HATER QUALITY CRITERIA
Carcino-
genicity

Sampling Toxicity Protec-
Date Protec- tion

______ tton (R=10~5)

c,d

NCA
70

3,500

400
400
400

5,200
NCA

15,000
NCA

34,000
NCA

0.30

0.028

benzene
carbon tetrachloride
chlorobenzene
1,2-dicbloroethane
1,1,1-trlchloroethane
1,1-dichloroethane
1,1,2-trichloroethane
1,1,2,2-tetrachloroethane
chloroethane

NA

5K

75

26
170
10K

55

22
218

50

150 230K

488

18,400
NCA

NCA

6.6

9.4

6.0
1.7

GLT432/21-1



Table B-18 (Page 2 of 3)

EPA AMBIENT HATER QUALITY CRITERIA
c,d

Compounda,b

Volatiles, uq/1 (continued)

chloroform
1.1-dichloroethene
trans-1,2-dlchloroethene
1.2-dlchloropropane
ethylbenzene
methylene chloride
bromodlcbloromethane
fluorotricbloromethane
chlorodibromomethane
tetrachloroethene
toluene
trichloroethene
vinyl chloride

Pesticides, ug/1

E&E
Sampling
Date
4/81

CH2M
Sampling
Date
4/83

Weston
Sampling
Date
12/82

CH2M
Sampling
Date
7/83

CH2M
Sampling
Date
10/83

Sampling
Date

Toxicity
Protec-
tion

Carcino-
genicity
Protec-
tion
(R=10 )

10K

49.8
NA
NA
NA

340

5
67
390

57
253

5K

320
42K

80K

KCA
NCA

1,400

NCA

14,300

470
14
326 460

77K
550

1.9
0.33

1.9
1.9
1.9

8.0

27
20

aldrin
dieldrin
4,4'-DDT
4,4'-DDE
4,4'-DDD
a-endosulfan
b-endosulfan
endrin
a-BHC
b-BHC
d-BHC
g-BHC (lindane)
r-BHC

5K

NA

NA

5K
NA

NCA
NCA
74
74
1.0

NCA

0.00071
0.00024

0.092
0.163

0.186

GLT432/21-2



Table B-18 (Page 3 of 3)

Compounda,b

Nonpriority Pollutant
Hazardous Substances, ug/1

benzole acid
2-methylphenol
4-methylphenol
acetone
2-butanone
carbon disulfide
4-methyl-2-pentanone
o-xylene

E&E
Sampling
Date
4/C1

CH2M
Sampling
Date
4/83

Heston
Sampling
Date
12/82

CH2M
Sampling
Date
7/83

CH2M
Sampling
Date
10/83

Sampling
Date

MA
NA
HA
NA
NA
NA
NA
NA

EPA AMBIENT WATER QUALITY CRITERIA
Carcino-
genicity

Toxicity Protec-
Protec- tion
tion (R=10~ )

c,d

126 27,000 540K

Dioxlns

2,3,7,8-tetrachlorodibenzo-p-diox in NA

NA denotes that compound was not analyzed for in this sample.o
K denotes compound detected below quantitation limit (QL) where QL = 10 x Dectection Limit.
1980 EPA AMBIENT HATER QUALITY CRITERIA for the protection of human health from the toxic properties of a pollutant Ingested through water
and contaminated aquatic organisms, assuming daily ingestion of 2 liters of water and 6.5 grams of potentially contaminated fish products.
Concentrations corresponding to lifetime cancer risk level R=10 have been estimated for those pollutants which exhibit carcinogenic and/or
mutagenic effects in certain bloassay systems and which therefore are suspected of being potentially carcinogenic to humans.a
NCA denotes insufficient data available upon which to derive a criterion.

GLT432/21-3



Table B-19
ORGANIC ANALYSIS OF GROUNDHATER SAMPLES IN MONITORING HELL MW-19

CHEM-DYNE HYDROGEOLOGIC STUDY

Compounda,b

CH2H
Sampling
Date
4/83

CH2M
Sampling
Date
7/83

CH2M
Sampling
Date
10/83

Weston
Sampling
Date
12/b2

Sampling
Date

Acid Compounds, ug/1

2,3-dimethy1phenol
2-nitrophenol
2,4-dinitrophenol
pbenol

Base/Neutral Compounds, ug/1

bis(2-chloroethyl)ether
1,2-dichlorobenzene
1-3-dichlorobenzene
1,4-dichlorobenzene
isophorone
naphthalene
bis(2-ethylhexyl)pbthalate
benzyl butyl phthalate
di-n-butyl phthalate
di-n-octyl phthalate

Volatiles, ug/1

EPA AMBIENT HATER QUALITY CRITERIA
Carcino-
genicity

Sampling Toxicity Protec-
Date Protec- tlon

_____ tion (R=10~5)

c,d

2K

NCA
70

3,500

400
400
400

5,200
NCA

15,000
NCA

34,000
NCA

0.30

0.028

benzene
carbon tetrachloride
cblorobenzene
1,2-dichloroethane
1,1,1-tricbloroethane
1,1-dichloroethane
1,1,2-trichloroethane
1,1,2,2-tetrachloroethane
chloroethane

488

18,400
NCA

NCA

6.6

9.4

6.0
1.7

GLT432/20-1



Table B-19 (Page 2 of 3)

EPA AMBIENT WATER QUALITY CRITERIA0'**

Compounda,b

Volatiles, ug/1 (continued)

chloroform
1.1-dlchloroethene
trans-1,2-dichloroethene
1.2-dichloropropane
etbylbenzene
methylene chloride
bromodichloromethane
fluorotrichloromethane
chlorodibromonethane
tetrachloroethene
toluene
trichloroethene
vinyl chloride

Pesticides, ug/1

dieldrin
4,4'-DDT
4,4'-DDE
4,4'-ODD
a-endosulfan
b-endosulfan
endrin
a-BHC
b-BHC
d-BHC
g-BHC (lindane)
r-BHC

CH2M
Sampling
Date
4/83

CH2M
Sampling
Date
7/83

CH2M
Sampling
Date
10/83

West on
Sampling
Date
12/82

Sampling
Date

Sampling
Date

Toxicity
Protec-
tion

Carcino-
genicity
Protec-
tion
(R=10 )

340 16

2K

NCA
NCA

1,400

NCA

14,300

NCA
NCA
74
74
1.0

NCA

1.9
0.33

1.9
1.9
1.9

8.0

27
20

0.00071
0.00024

0.092
0.163

0.186

GLT432/20-2



Table B-19 (Page 3 of 3)

Compounda,b

Nonpriority Pollutant
Hazardous Substances, ug/1

benzole acid
2-methylphenol
4-methyIpbenol
acetone
2-butanone
carbon disulfide
4-methyl-2-pentanone
o-xylene

CH2M
Sampling
Date
4/83

CH2M
Sampling
Date
7/B3

CH2M
Sampling
Date
10/83

Heston
Sampling
Date
12/82

Sampling
Date

EPA AMBIENT MATER QUALITY CRITERIA
Carcino-
genlcity

Sampling Toxicity Protec-
Date Protec- tlon

_____ tion (R=10~5)

c,d

53 730 4,900

Dioxins

2,3/7,8-tetrachlorodibenzo-p-dioxin

, NA denotes that compound was not analyzed for in this sample.
D
K denotes compound detected below quantitatlon limit (QL) where QL = 10 x Dectection Limit.
1980 EPA AMBIENT HATER QUALITY CRITERIA for the protection of human health from the toxic properties of a pollutant ingested through water
and contaminated aquatic organisms, assuming daily ingestion of 2 liters of water and 6.5 grams of potentially contaminated fish products.
Concentrations corresponding to lifetime cancer risk level R=10 have been estimated for those pollutants which exhibit carcinogenic and/or
mutagenlc effects in certain bloassay systems and which therefore are suspected of being potentially carcinogenic to humans.
NCA denotes insufficient data available upon which to derive a criterion.

GLT432/20-3



Table B-20
ORGANIC AHALYSIS OF GRODHDWATER SAMPLES IN MONITORING HELL MH-20

CHEM-DYNE HYDROGEOLOGIC STUDY

EPA AMBIENT HATER QUALITY CRITERIA
c,d

Compounda,b

Acid Compounds, ug/1

2,3-dimethy1phenol
2-nitrophenol
2,4-dinitrophenol
phenol

Base/Neutral Compounds, ug/1

bis(2-chloroethyl)ether
1,2-dichlorobenzene
1-3-dichlorobenzene
1,4-dichlorobenzene
Isophorone
naphthalene
bis(2-ethylhexyl)phthalate
benzyl butyl phthalate
dl-n-butyl phthalate
dl-n-octyl phthalate

Volatlles, ug/1

CH2M
Sampling
Date
4/83

Heston
Sampling
Date
12/82

CH2M
Sampling
Date
7/83

CH2M
Sampling
Date
10/83

Sampling
Date

Sampling
Date

Toxicity
Protec-
tion

Carcino-
genicity
Protec-
tion
(R=10~5)

NCA
70

3,500

IK

400
400
400

5,200
NCA

15,000
NCA

34,000
NCA

0.30

0.028

benzene
carbon tetrachloride
chlorobenzene
1,2-dichloroethane
1,1,1-trichloroethane
1,1-dichloroethane
1,1,2-trichloroethane
1,1,2,2-tetrachloroethane
chloroethane

8K

488

18,400
NCA

NCA

6.6

9.4

6.0
1.7

GLT432/22-1



Table B-20 (Page 2 of 3)

Compounda,b

Volatiles, ug/1 (continued)

chloroform
1.1-dichloroethene
trans-1,2-dlchloroetbene
1.2-dichloropropane
etbylbenzene
methylene chloride
bronodichlororaethane
fluorotrichloromethane
chlorodibroMonethane
tetrachloroethene
toluene
trlchloroethene
vinyl chloride

Pesticides, ug/1

dieldrin
4,4'-DDT
4,4'-DDE
4,4'-ODD
a-endosulfan
b-endosulfan
endrin
a-BHC
b-BHC
d-BHC
g-BHC (lindane)
r-BHC

CH2M
Saapling
Date
4/83

Heston
Sampling
Date
12/82

EPA AMBIENT HATER QUALITY CRITERIA
Carcino-

CH2M genicity
Sampling Sampling Sampling Toxicity Protec-
Date Date Date Protec- tion
10/83 _____ _____ tion (R=lo"5)

c,d

10K

MCA
HCA

1,400

NCA

14,300
12K

NCA
NCA
74
74
1.0

NCA

1.9
0.33

1.9
1.9
1.9

8.0

27
20

0.00071
0.00024

0.092
0.163

0.186

GLT432/22-2



Table B-20 (Page 3 of 3)

EPA AMBIENT HATER QUALITY CRITERIA
Carclno-

c,d

Compound,a,b

CH2H
Sampling
Date
4/83

Western
Sampling
Date
12/82

CH2M
Sampling
Date
7/83

CH2M
Sampling
Date
10/G3

Sampling
Date

Sampling
Date

Toxicity
Protec-
tion

genlclty
Protec-
tion
(R=10 )

Monpriority Pollutant
Hazardous Substances, ug/1

benzole acid
2-methylphenol
4-methylphenol
acetone
2-butanone
carbon dlsulflde
4-methyl-2-pentanone
o-xylene

Dioxins

2,3,7,8-tetrachlorodlbenzo-p-dioxln

HA denotes that compound was not analyzed for In this sample.
K denotes compound detected below quantitation limit (QL) where QL = 10 x Dectectlon Limit.
1980 EPA AMBIENT MATER QUALITY CRITERIA for the protection of human health from the toxic properties of a pollutant Ingested through water
and contaminated aquatic organisms, assuming dally Ingestion of 2 liters of water and 6.5 grams of potentially contaminated fish products.
Concentrations corresponding to lifetime cancer risk level R=10 have been estimated for those pollutants which exhibit carcinogenic and/or
mutagenic effects in certain bioassay systems and which therefore are suspected of being potentially carcinogenic to humans.
NCA denotes insufficient data available upon which to derive a criterion.

GLT432/22-3



Table B-21
ORGANIC ANALYSIS OF GROUNDHATER SAMPLES IN MONITORING HELL MH-21

CHEM-DYNE HYDROGEOLOGIC STUDY

Compounda,b

CH2M
Sampling
Date
4/83

CH2M
Sampling
Date
7/83

CH2M
Sampling
Date
10/E3

Heston
Sampling
Date
12/82

Sampling
Date

EPA AMBIENT HATER QUALITY CRITERIA
Carcino-
genlcity

Sampling Toxicity Protec-
Date Protec- tion

_____ tion (R=10~ )

c,d

Acid Compounds, ug/1

2,3-dimethyIpheno1
2-nitrophenol
2,4-dlnitrophenol
pbenol

Base/Neutral Compounds, ug/1

bis(2-chloroethyl)ether
1,2-dlchlorobenzene
1-3-dichlorobenzene
1,4-dichlorobenzene
isopborone
naphthalene
bls(2-ethylhexyl)pbthalate
benzyl butyl phthalate
di-n-butyl phtbalate
di-n-octyl phtbalate

Volatiles, ug/1

NCA
70

3,500

4K
7K

400
400
400

5,200
NCA

15,000
NCA

34,000
NCA

0.30

0.028

benzene
carbon tetrachloride
chlorobenzene
1,2-dichloroethane
1,1,1-trichloroethane
1,1-dichloroethane
1,1,2-trichloroethane
1,1,2,2-tetrachloroethane
ch1orocthane

488

18,400
NCA

NCA

6.6

9.4

6.0
1.7

GLT432/25-1



Table B-21 (Page 2 of 3)

EPA AMBIENT HATER QUALITY CRITERIAc,d

Compound,a,b

Volatiles, ug/1 (continued)

chloroform
1/1-dichloroethene
trans-1/2-dlchloroethene
1,2-dichloropropane
etbylbenzene
methylene chloride
bromodichloromethane
fluorotrichloromethane
chlorodibromomethane
tetrachloroethene
toluene
trichloroethene
vinyl chloride

Pesticides, ug/1

dieldrin
4,4'-DDT
4,4'-DDE
4,4'-ODD
a-endosulfan
b-endosulfan
endrin
a-BHC
b-BHC
d-BHC
g-BHC (lindane)
r-BHC

CH2M
Sampling
Date
4/83

CH2M
Sampling
Date
7/83

CH2M
Sampling
Date
10/83

Neston
Sampling
Date
12/82

Sampling
Date

Sampling
Date

Toxiclty
Protec-
tion

Carcino-
genicity
Protec-
tion
(R=10~5)

4K 9K

5K

NCA
NCA

1,400

NCA

14,300
2K

NCA
NCA
74
74
1.0

NCA

1.9
0.33

1.9
1.9
1.9

8.0

27
20

0.00071
0.00024

0.092
0.163

0.186

GLT432/25-2



Table B-21 (Page 3 of 3)

Compounda,b

Nonpriority Pollutant
Hazardous Substances, ug/1

benzole acid
2-methylphenol
4-netbylphenol
acetone
2-butanone
carbon dlsulflde
4-methy1-2-pentanone
o-xylene

CH2M
Sampling
Date
4/83

CH2M
Sampling
Date
7/83

CH2M
Sampling
Date
10/83

Heston
Sampling
Date
12/82

Sampling
Date

EPA AMBIENT HATER QUALITY CRITERIA
Carcino-
genlclty

Sampling Toxicity Protec-
Date Protec- tlon

_____ tion (R=lo"S)

c,d

650 170

Dioxins

2,3,7,8-tetrachlorodibenzo-p-dioxin

NA denotes that compound was not analyzed for in this sample,bK denotes compound detected below quantitation Halt (QL) where QL = 10 x Dectection Limit.
1980 EPA AMBIENT HATER QUALITY CRITERIA for the protection of human health from the toxic properties of a pollutant ingested through water
and contaminated aquatic organisms, assuming dally ingestion of 2 liters of water and 6.5 grams of potentially contaminated fish products.
Concentrations corresponding to lifetime cancer risk level R=10 have been estimated for those pollutants which exhibit carcinogenic and/or
mutagenic effects in certain bioassay systems and which therefore are suspected of being potentially carcinogenic to humans.
KCA denotes Insufficient data available upon which to derive a criterion.

GLT432/25-3



Table B-22
ORGANIC ANALYSIS OF GROUNDHATER SAMPLES IN MONITORING HELL MH-22

CHEM-DYNE HYDROGEOLOGIC STUDY

Compounda,b

Acid Compounds, ug/1

2,3-dimethy1phenol
2-nltrophenol
2,4-dinitrophenol
pbenol

Base/Neutral Compounds, ug/1

bis(2-chloroethy1)ether
1,2-dichlorobenzene
1-3-dlchlorobenzene
1,4-dichlorobenzene
Isophorone
naphthalene
bis(2-ethylhexyl)phthalate
benzyl butyl phthalate
di-n-butyl phthalate
di-n-octyl phthalate

Volatiles, ug/1

CH2M
Sampling
Date
4/83

CH2M
Sampling
Date
7/83

CH2M
Sampling
Date
10/83

Heston
Sampling
Date
12/82

Sampling
Date

EPA AMBIENT HATER QUALITY CRITERIA
Carcino-
gen icity

Sampling Toxicity Protec-
Date Protec- tion

______ tion (R=10~ )

c,d

NCA
70

3,500

4K

400
400
400

5,200
NCA

15,000
NCA

34,000
NCA

0.30

0.028

benzene
carbon tetrachloride
chlorobenzene
1,2-dichloroethane
1,1,1-trichloroethane
1,1-dichloroethane
1,1,2-trichloroethane
1,1,2,2-tetrachloroethane
chloroethane

488

18,400
NCA

NCA

6.6

9.4

6.0
1.7

GLT432/70-1



Table B-22 (Page 2 of 3)

Compounda,b

Volatiles, ug/1 (continued)

chloroform
1.1-dicbloroethene
trans-1,2-dicbloroethene
1.2-dichloropropane
ethylbenzene
•ethylene chloride
bromodichloronetbane
fluorotrichloronethane
chlorodlbromonethane
tetrachloroethene
toluene
tricbloroethene
vinyl chloride

Pesticides, ug/1

CH2N
Sampling
Date
4/83

CH2H
Sampling
Date
7/83

CH2M
Sampling
Date
10/83

Heston
Sampling
Date
12/82

Sampling
Date

EPA AMBIENT HATER QUALITY CRITERIA
Carcino-
genicity

Sampling Toxicity Protec-
Date Protec- tion

_____ tion (R=10~5)

c,d

89K

NCA
NCA

1,400

NCA

14,300

1.9
0.33

1.9
1.9
1.9

8.0

27
20

dieldrin
4,4'-DOT
4,4'-DDE
4,4'-ODD
a-endosulfan
b-endosulfan
endrin
a-BHC
b-BHC
d-BHC
g-BHC (lindane)
r-BHC

NCA
NCA
74
74
1.0

NCA

0.00071
0.00024

0.092
0.163

0.186

GLT432/70-2



Table B-22 (Page 3 of 3)

Compound,a,b

EPA AMBIENT HATER QUALITY CRITERIA
Carclno-

c,d

CH2M
Sampling
Date
4/83

CH2M
Sampling
Date
7/83

CH2M
Sampling
Date
10/83

Weston
Sampling
Date
12/82

Sampling
Date

Sampling
Date

Toxicity
Protec-
tion

genlclty
Protec-
tion
(R=10 )

Nonprlorlty Pollutant
Hazardous Substances, ug/1

benzole acid
2 -me thy Ipheno 1
4-methyIphenol
acetone
2-butanone
carbon disulflde
4-methyl-2-pentanone
o-xylene

20,000

10

Dioxins

2,3,7,8-tetracblorodlbenzo-p-dioxin

NA denotes that compound was not analyzed for in this sample.
D
K denotes compound detected below quantltation limit (QL) where QL = 10 x Dectection Limit.
1980 EPA AMBIENT HATER QUALITY CRITERIA for the protection of human health from the toxic properties of a pollutant ingested through water
and contaminated aquatic organisms, assuming daily ingestlon of 2 liters of water and 6.5 grams of potentially contaminated fish products.
Concentrations corresponding to lifetime cancer risk level R=10 have been estimated for those pollutants which exhibit carcinogenic and/or
mutagenic effects in certain bloassay systems and which therefore are suspected of being potentially carcinogenic to humans.
NCA denotes Insufficient data available upon which to derive a criterion.

GLT432/70-3



Table B-23
ORGANIC ANALYSIS OF GROUNDWATER SAMPLES IN MONITORING WELL MW-23

CHEM-DYNE HYDROGEOLOGIC STUDY

Compound
a,b

Sampling
Date

CH2M
Sampling
Date
7/83

Acid Compounds, ug/1

2,3-dimethylphenol
2-nitrophenol
2,4-dinitrophenol
phenol

Base/Neutral Compounds, ug/1

bis(2-chloroethyl)ether
1,2-dichlorobenzene
1-3-dichlorobenzene
1,4-dichlorobenzene
isophorone
naphthalene
bis(2-ethylhexyl)phthalate
benzyl butyl phthaiate
di-n-butyl phthalate
di-n-octyl phthalate

Volatiles, ug/1

CH2M
Sampling
Date
10/83

Sampling
Date

Sampling
Date

EPA AMBIENT WATER QUALITY CRITERIA
Carcino-
genic ity

Sampling Toxicity Protec-
Date Protec- tion

_____ tton (R=10~5)

c,d

NCA
70

3,500

860 350

3K

400
400
400

5,200
NCA

15,000
NCA

34,000
NCA

0.30

0.028

benzene
carbon tetrachloride
chlorobenzene
1,2-dichloroethane
1,1,1-trichloroethane
1,1-dichloroethane
1,1,2-trichloroethane
1,1,2,2-tetrachloroethane
chloroethane

850

350

470K
488

18,400
NCA

NCA

6.6

9.4

6.0
1.7

GLT432/31-1



Table B-23 (Page 2 of 3)

EPA AMBIENT WATER QUALITY CRITERIA
c,d

a»b
Compound

Volatiles (continued)

chloroform
1,1-dichloroethene
trans-l,2-dichloroethene
1,2-dichloropropane
ethylbenzene
methylene chloride
bromodichlorome thane
fluorotrichlorome thane
chlorodibromome thane
tetrachloroethene
toluene
trichloroethene
vinyl chloride

CH2M
Sampling Sampling
Date Date

7/83

1,800

34,000

550

1,900

800

CH2M
Sampling
Date
10/83

1,200

7,700

690

120K

Sampling Sampling Sampling Toxicity
Date Date Date Protec-

tion

NCA
NCA

1,400

NCA

14,300

Carcino-
genic ity
Protec-
tion
(R=10 )

1.9
0.33

1.9
1.9
1.9

8.0

27
20

Pesticides, ug/1

dieldrin
4,4'-DOT
4,A'-DDE
4,4'-ODD
a-endosulfan
b-endosulfan
endrin
a-BHC
b-BHC
d-BHC
g-BHC (lindane)
r-BHC

NCA
NCA
74
74
1.0

NCA

0.00071
0.00024

0.092
0.163

0.186

GLT432/31-2



Table B-23 (Page 3 of 3)

Compound
a,b

Sampling
Date

CH2M
Sampling
Date
7/83

CH2M
Sampling
Date
10/83

Sampling
Date

Sampling
Date

EPA AMBIENT WATER QUALITY CRITERIA
Carcino-
genicity

Sampling Toxicity Protec-
Date Protec- tion

_____ tion (R-lo" )

c,d

Nonpriortty Pollutant
Hazardous Substances, ug/1

benzole acid
2-methylphenol
4-methylphenol
acetone
2-butanone
carbon disulfide
4-methyl-2-pentanone
o-xylene

300

22,000
33,000

10,000

6,900
7,500

3,100

Dioxins

2,3,7,8-tetrachlorodibenzo-p-dioxin

NA denotes that compound was not analyzed for in this sample.
K denotes compound detected below quantitation limit (QL) where QL = 10 x Dectection Limit.
1980 EPA AMBIENT WATER QUALITY CRITERIA for the protection of human health from the toxic properties of a pollutant ingested through water
and contaminated aquatic organisms, assuming daily ingestion of 2 liters of water and 6.5 grams of potentially contaminated fish products.
Concentrations corresponding to lifetime cancer risk level R=10 have been estimated for those pollutants which exhibit carcinogenic and/or
mutagenic effects in certain bioassay systems and which therefore are suspected of being potentially carcinogenic to humans.
NCA denotes insufficient data available upon which to derive a criterion.

GLT432/31-3



Table B-24
ORGANIC ANALYSIS OF GROUNDWATER SAMPLES IN MONITORING WELL MW-24

CHEM-DYNE HYDROGEOLOGIC STUDY

EPA AMBIENT WATER QUALITY CRITERIA0>

a,bCompound

Sampling
Date

CH2M
Sampling
Date
7/83

CH2M
Sampling
Date
10/83

Sampling
Date

Sampling
Date

Sampling
Date

Toxic ity
Protec-
tion

Carcino-
genicity
Protec-
tion
(R=10 )

Acid Compounds, ug/1

2,3-dimethylphenol
2-nitrophenol NCA
2,4-dinitrophenol 70
phenol 3,500

Base/Neutral Compounds, ug/1

bis(2-chloroethyl)ether 0.30
1,2-dlchlorobenzene 400
1-3-dlchlorobenzene AGO
1,4-dichlorobenzene 400
isophorone 5,200
naphthalene NCA 0.028
bis(2-ethylhexyl)phthalate 5K 15,000
benzyl butyl phthalate NCA
dl-n-butyl phthalate 34,000
di-n-octyl phthalate NCA

Volatiles, ug/1

benzene 23K 6.6
carbon tetrachloride 87K
chlorobenzene 488
1,2-dlchloroethane 9.4
1,1,1-trichloroethane 67K 18,400
1,1-dlchloroethane NCA
1,1,2-trichloroethane 6.0
1,1,2,2-tetrachloroethane 1.7
chloroethane NCA

GLT432/32-1



Table B-24 (Page 2 of 3)

Compounda,b

Sampling
Date

Volatiles, ug/1 (continued)

chloroform
1.1-dichloroethene
trans-1,2-dichloroethene
1.2-dichloropropane
ethylbenzene
methylene chloride
bromodichloromethane
fluorotrichloromethane
chlorod ibromomethane
tet rach1oroe thene
toluene
trichloroethene
vinyl chloride

Pesticides, ug/1

CH2M
Sampling
Date
7/83

500

1,700

CH2M
Sampling
Date
10/83

580

65K

86K

650

79K

Sampling
Date

Sampling
Date

EPA AMBIENT WATER QUALITY CRITERIA
Carcino-
genicity

Sampling Toxicity Protec-
Date Protec- tion

tlon (R=10~ )

c,d

NCA
NCA

1,400

NCA

14,300

1.9
0.33

1.9
1.9
1.9

8.0

27
20

dieldrin
4,4'-DOT
4,4'-DDE
4,4'-ODD
a-endosulfan
b-endosulfan
endrin
a-BHC
b-BHC
d-BHC
g-BHC (lindane)
r-BHC

NCA
NCA
74
74
1.0

NCA

0.00071
0.00024

0.092
0.163

0.186

GLT432/32-2



Table B-24 (Page 3 of 3)

Compounda,b

Nonpriorlty Pollutant
Hazardous Substances, ug/1

Sampling
Date

CH2M
Sampling
Date
7/83

CH2M
Sampling
Date
10/83

Sampling
Date

Sampling
Date

EPA AMBIENT WATER QUALITY CRITERIA
Carcino-
genicity

Sampling Toxlcity Protec-
Date Protec- tion

_____ tion (R=10~ )

c,d

benzole acid
2-methylphenol
4-methylphenol
acetone
2-butanone
carbon disulfide
4-methyl-2-pentanone
o-xylene

330K

Dioxins

f 2,3,7,8-tetrachlorodlbenzo-p-dloxln

NA denotes that compound was not analyzed for In this sample.
K denotes compound detected below quantitation limit (QL) where QL = 10 x Dectection Limit.
1980 EPA AMBIENT WATER QUALITY CRITERIA for the protection of human health from the toxic properties of a pollutant Ingested through water
and contaminated aquatic organisms, assuming daily ingestion of_2 liters of water and 6.5 grams of potentially contaminated fish products.
Concentrations corresponding to lifetime cancer risk level R=10 have been estimated for those pollutants which exhibit carcinogenic and/or
^mutagenic effects in certain bioassay systems and which therefore are suspected of being potentially carcinogenic to humans.
NCA denotes insufficient data available upon which to derive a criterion.

GLT432/32-3



Table B-25
ORGANIC ANALYSIS OF GROUNDWATER SAMPLES IN MONITORING WELL MW-25

CHEM-DYNE HYDROGEOLOGIC STUDY

Compounda,b

Acid Compounds, ug/1

2,3-dimethylphenol
2-nltrophenol
2,4-dinitrophenol
phenol

Base/Neutral Compounds, ug/1

bis(2-chloroethyl)ether
1,2-dlchlorobenzene
1-3-dichlorobenzene
1,4-dichlorobenzene
Isophorone
naphthalene
bls(2-ethylhexyl)phthalate
benzyl butyl phthalate
di-n-butyl phthalate
dl-n-octyl phthalate

Volatiles, ug/1

Sampling
Date

CH2M
Sampling
Date
7/83

CH2M
Sampling
Date
10/83

CH2M
Sampling
Date
10/83

Sampling
Date

EPA AMBIENT WATER QUALITY CRITERIA
Carcino-
genicity

Sampling Toxicity Protec-
Date Protec- tion
___ tion (R-10* )

c,d

NCA
70

3,500

3K 5K

5K

400
400
400

5,200
NCA

15,000
NCA

34,000
NCA

0.30

0.028

benzene
carbon tetrachloride
chlorobenzene
1,2-dichloroethane
1,1,1-trichloroethane
1,1-dichloroethane
1,1,2-trichloroethane
1,1,2,2-tetrachloroethane
chloroethane

650

600

500

310

450

270 488

18,400
NCA

NCA

6.6

9.4

6.0
1.7

GLT432/33-1



Table B-25 (Page 2 of 3)

EPA AMBIENT WATER QUALITY CRITERIA
c,d

Compounda,b

Volatlles, ug/1 (continued)

chloroform
1.1-dichloroethene
trans-1,2-dichloroethene
1.2-dichloropropane
ethylbenzene
methylene chloride
bromod ich1orome thane
fluorotrichloromethane
chlorod ibromome thane
tetrachloroethene
toluene
trichloroethene
vinyl chloride

Pesticides, ug/1

dieldrin
4,4'-DDT
4,4'-DDE
4,4'-ODD
a-endosulfan
b-endosulfan
endrin
a-BHC
b-BHC
d-BHC
g-BHC (lindane)
r-BHC

Sampling
Date

CH2M
Sampling
Date
7/83

CH2M
Sampling
Date
10/83

CH2M
Sampling
Date
10/83

Sampling
Date

Sampling
Date

Toxic ity
Protec-
tion

Carcino-
genicity
Protec-
tion
(R=10 )

350

280

49K

190

46K

300 140 140

NCA
NCA

1,400

NCA

14,300

NCA
NCA
74
74
1.0

NCA

1.9
0.33

1.9
1.9
1.9

8.0

27
20

0.00071
0.00024

0.092
0.163

0.186

GLT432/33-2



Table B-25 (Page 3 of 3)

Compounda,b

Nonpriority Pollutant
Hazardous Substances, ug/1

benzole acid
2-methy1phenol
4-methylphenol
acetone
2-butanone
carbon disulfide
4-methyl-2-pentanone
o-xylene

Sampling
Date

CH2M
Sampling
Date
7/83

CH2M
Sampl ing
Date
10/83

CH2M
Sampling
Date
10/83

Sampling
Date

EPA AMBIENT WATER QUALITY CRITERIA
Carcino-
gen! city

Sampling Toxicity Protec-
Date Protec- tion

tion (R=10~5)

c,d

59
10,000

780K
1,000

230

960K

160

Dioxins

2,3,7,8-tetrachlorodibenzo-p-dioxin

NA denotes that compound was not analyzed for in this sample.
K denotes compound detected below quantitation limit (QL) where QL = 10 x Dectection Limit.
1980 EPA AMBIENT WATER QUALITY CRITERIA for the protection of human health from the toxic properties of a pollutant ingested through water
and contaminated aquatic organisms, assuming daily ingestion of 2 liters of water and 6.5 grams of potentially contaminated fish products.
Concentrations corresponding to lifetime cancer risk level R=10 have been estimated for those pollutants which exhibit carcinogenic and/or
mutagenic effects in certain bioassay systems and which therefore are suspected of being potentially carcinogenic to humans.
NCA denotes insufficient data available upon which to derive a criterion.

GLT432/33-3



Table B-26
ORGANIC ANALYSIS OF GROUNDWATER SAMPLES IN MONITORING WELL MW-26

CHEM-DYNE HYDROGEOLOGIC STUDY

EPA AMBIENT WATER QUALITY CRITERTAC>d

a,b
Compound

Sampling
Date

CH2M
Sampling
Date
7/83

CH2M
Sampling
Date
10/83

Sampling
Date

Sampling
Date

Sampling
Date

Toxlcity
Protec-
tion

Carcino-
genlcity
Protec-
tion

(R=10 )

Acid Compounds, ug/1

2,3-dlmethylphenol
2-nitrophenol NCA
2,4-dinitrophenol 70
phenol 16K 3,500

Base/Neutral Compounds, ug/1

bis(2-chloroethyl)ether 0.30
1,2-dlchlorobenzene 400
1-3-dlchlorobenzene 400
1,4-dichlorobenzene 400
Isophorone 5,200
naphthalene 3K NCA 0.028
bis(2-ethylhexyl)phthalate 2K 15,000
benzyl butyl phthalate NCA
di-n-butyl phthalate 34,000
di-n-octyl phthalate NCA

Volatiles, ug/1

benzene 180 150 6.6
carbon tetrachlorlde
chlorobenzene 488
1,2-dichloroethane 5 9.4
1,1,1-trlchloroethane 18,400
1,1-dichloroethane NCA
1,1,2-trichloroethane 6.0
1,1,2,2-tetrachloroethane 1.7
chloroethane NCA

GLT432/34-1



Table B-26 (Page 2 of 3)

Compounda,b

Sampling
Date

Volatiles, ug/1 (continued)

chloroform
1.1-dichloroethene
trans-l,2-dichloroethene
1.2-dichloropropane
ethylbenzene
methylene chloride
bromodichloromethane
fluorotrichloromethane
chlorodibromomethane
tetrachloroethene
toluene
trichloroethene
vinyl chloride

Pesticides, ug/1

CH2M
Sampling
Date
7/83

CH2M
Sampling
Date
10/83

Sampling
Date

Sampling
Date

EPA AMBIENT WATER QUALITY CRITERIA
Carcino-
genicity

Sampling Toxicity Protec-
Date Protec- tion

______ tton (R=10~)

c,d

5
89

96

4K
73

91
6K

12

9K
3K
15

NCA
NCA

1,400

NCA

14,300

1.9
0.33

1.9
1.9
1.9

8.0

27
20

dieldrin
4,4'-DOT
4,4'-DDE
4,4'-ODD
a-endosulfan
b-endosulfan
endrin
a-BHC
b-BHC
d-BHC
g-BHC (lindane)
r-BHC

NCA
NCA
74
74
1.0

NCA

0.00071
0.00024

0.092
0.163

0.186

GLT432/34-2



Table B-26 (Page 3 of 3)

Compounda,b

Sampling
Date

CH2M
Sampling
Date
7/83

CH2M
Sampling
Date
10/83

Sampling
Date

Sampling
Date

EPA AMBIENT WATER QUALITY CRITERIA
Carcino-
genicity

Sampling Toxicity Protec-
Date Protec- tion

tion (R=10~ )

c,d

Nonpriority Pollutant
Hazardous Substances, ug/1

benzole acid
2-methylphenol
4-methylphenol
acetone
2-butanone
carbon disulfide
4-methyl-2-pentanone
o-xylene

730
200

79

2,400
200

91K

Dioxins

2,3,7,8-tetrachlorodibenzo-p-dioxin

NA denotes that compound was not analyzed for in this sample.
K denotes compound detected below quantitation limit (QL) where QL = 10 x Dectection Limit.
1980 EPA AMBIENT WATER QUALITY CRITERIA for the protection of human health from the toxic properties of a pollutant ingested through water
and contaminated aquatic organisms, assuming daily ingestion of 2 liters of water and 6.5 grams of potentially contaminated fish products.
Concentrations corresponding to lifetime cancer risk level R=10 have been estimated for those pollutants which exhibit carcinogenic and/or
mutagenic effects in certain bioassay systems and which therefore are suspected of being potentially carcinogenic to humans.
NCA denotes insufficient data available upon which to derive a criterion.

GLTA32/34-3



Table B-27
ORGANIC ANALYSIS OF GROUNDWATER SAMPLES IN MONITORING WELL MW-27

CHEM-DYNE HYDROGEOLOGIC STUDY

Compounda,b

Sampling
Date

CH2M
Sampling
Date
7/83

Acid Compounds, ug/1

2,3-dlmethylphenol
2-nitrophenol
2,4-dinitrophenol

, phenol

Base/Neutral Compounds, ug/1

bls(2-chloroethyl)ether
1,2-dichlorobenzene
1-3-dichlorobenzene
1,4-dichlorobenzene
Isophorone
naphthalene
bis(2-ethylhexyl)phthalate
benzyl butyl phthalate
dl-n-butyl phthalate
dl-n-octyl phthalate

Volatiles. ug/1

CH2M
Sampling
Date
10/83

Sampling
Date

Sampling
Date

EPA AMBIENT WATER QUALITY CRITERIA
Carcino-
genic ity

Sampling Toxicity Protec-
Date Protec- tlon

tion (R=10~ )

c,d

7K

NCA
70

3,500

8K
9K

400
400
400

5,200
NCA

15,000
NCA

34,000
NCA

0.30

0.028

benzene
carbon tetrechloride
chlorobenzene
1,2-dichloroethane
1,1,1-trichloroethane
1,1-dichloroethane
1,1,2-trichloroethane
1,1,2,2-tetrachloroethane
chloroethane

430K

488

18,400
NCA

NCA

6.6

9.4

6.0
1.7

GLT432/35-1



Table B-27 (Page 2 of 3)

Compounda,b

Sampling
Date

CH2M
Sampling
Date
7/83

Volatiles, ug/1 (continued)

chloroform
1.1-dlchloroethene
trans-l,2-dlchloroethene
1.2-dichloropropane
ethylbenzene
methylene chloride
bromodtchloromethane
fluorotrichloromethane
chlorodlbromomethane
tetrachloroethene
toluene
trichloroethene
vinyl chloride

Pesticides, ug/1

CH2M
Sampling
Date
10/83

Sampling
Date

Sampling
Date

EPA AMBIENT WATER QUALITY CRITERIA
Carcino-
genlcity

Sampling Toxicity Protec-
Date Protec- tion

tlon

c,d

400K

1,100
1,000

NCA
NCA

1,400

NCA

14,300

"(R=lo

1.9
0.33

1.9
1.9
1.9

8.0

27
20

dleldrin
4,4'-DOT
4,4'-DDE
4,4'-ODD
a-endosulfan
b-endosulfan
endrln
a-BHC
b-BHC
d-BHC
g-BHC (lindane)
r-BHC

NCA
NCA
74
74
1.0

NCA

0.00071
0.00024

0.092
0.163

0.186

GLT432/35-2



Table B-27 (Page 3 of 3)

Compounda,b

Sampling
Date

CH2M
Sampling
Date
7/83

CH2M
Sampling
Date
10/83

Sampling
Date

Sampling
Date

EPA AMBIENT WATER QUALITY CRITERIA
Carcino-
genicity

Sampling Toxicity Protec-
Date Protec- tion

_____ tlon (R=10~ )

c,d

Nonpriority Pollutant
Hazardous Substances, ug/1

benzole acid
2-methylphenol
4-methylphenol
acetone
2-butanone
carbon disulflde
4-methyl-2-pentanone
o-xylene

Dioxins

2,3,7,8-tetrachlorodlbenzo-p-dioxin

NA denotes that compound was not analyzed for in this sample.
K denotes compound detected below quantitation limit (QL) where QL = 10 x Dectection Limit.

C1980 EPA AMBIENT WATER QUALITY CRITERIA for the protection of human health from the toxic properties of a pollutant ingested through water
and contaminated aquatic organisms, assuming daily Ingestion of 2 liters of water and 6.5 grams of potentially contaminated fish products.
Concentrations corresponding to lifetime cancer risk level R=10 have been estimated for those pollutants which exhibit carcinogenic and/or
mutagenlc effects in certain bioassay systems and which therefore are suspected of being potentially carcinogenic to humans.
NCA denotes insufficient data available upon which to derive a criterion.

GLT432/35-3



Table B-28
ORGANIC ANALYSIS OF GROUNDWATER SAMPLES IN MONITORING WELL MW-28

CHEM-DYNE HYDROGEOLOGIC STUDY

EPA AMBIENT WATER QUALITY CRITERIA0>d

a,bCompound

Sampling '
Date

CH2M
Sampling
Date
7/83

CH2M
Sampling
Date
10/83

Sampling
Date

Sampling
Date

Sampling
Date

Toxicity
Protec-
tion

Carcino-
genicity
Protec-
tion
(R=10 )

Acid Compounds, ug/1

2,3-dimethylphenol
2-nitrophenol NCA
2,4-dinitrophenol 70
phenol 3,500

Base/Neutral Compounds, ug/1

bis(2-chloroethyl)ether 0.30
1,2-dichlorobenzene 400
1-3-dichlorobenzene 400
1,4-dichlorobenzene 400
i sophorone 5,2 00
naphthalene NCA 0.028
bis(2-ethylhexyl)phthalate 210 15,000
benzyl butyl phthalate NCA
dl-n-butyl phthalate 34,000
di-n-octyl phthalate NCA

Volatlles. ug/1

benzene 28 6.6
carbon tetrachloride
chlorobenzene 488
1,2-dlchloroethane 9.4
1,1,1-trichloroethane 18,400
1,1-dichloroethane NCA
1,1,2-trlchloroethane 6.0
1,1,2,2-tetrachloroethane 1.7
chloroethane NCA

GLT432/36-1



Table B-28 (Page 2 of 3)

Compounda,b

Sampling
Date

Volatlles, ug/1 (continued)

chloroform
1.1-dichloroethene
trans-l,2-dichloroethene
1.2-dichloropropane
ethylbenzene
methylene chloride
bromod ich1orome thane
fluorotrichloromethane
chlorodibromomethane
tetrachloroethene
toluene
trichloroethene
vinyl chloride

Pesticides, ug/1

CH2M
Sampling
Date
7/83

CH2M
Sampling
Date
10/83

Sampling
Date

Sampling
Date

EPA AMBIENT WATER QUALITY CRITERIA
Carcino-
genicity

Sampling Toxicity Protec-
Date Protec- tion

___ tion (R=10~ )

c,d

8K

51
12

NCA
NCA

1,400

NCA

14,300

5K

1.9
0.33

1.9
1.9
1.9

8.0

27
20

dieldrin
4,4'-DDT
4,4'-DDE
4,4'-ODD
a-endosulfan
b-endosulfan
endrin
a-BHC
b-BHC
d-BHC
g-BHC (lindane)
r-BHC

NCA
NCA
74
74
1.0

NCA

0.00071
0.00024

0.092
0.163

0.186

GLT432/36-2



Table B-28 (Page 3 of 3)

Compounda,b

Sampling
Date

CH2M
Sampling
Date
7/83

CH2M
Sampling
Date
10/83

Sampling
Date

Sampling
Date

EPA AMBIENT WATER QUALITY CRITERIA
Carclno-
genicity

Sampling Toxlclty Protec-
Date Protec- tion

tlon (R«10~ )

c,d

Nonprlorlty Pollutant
Hazardous Substances, ug/1

benzole acid
2-methy1phenol
4-methylphenol
acetone
2-butanone
carbon disulfide
4-methyl-2-pentanone
o-xylene

8,200 850

11

Dioxins

2,3,7,8-tetrachlorodlbenzo-p-dioxin

NA denotes that compound was not analyzed for In this sample.
K denotes compound detected below quantltatlon limit (QL) where QL = 10 x Dectection Limit.
1980 EPA AMBIENT WATER QUALITY CRITERIA for the protection of human health from the toxic properties of a pollutant Ingested through water
and contaminated aquatic organisms, assuming daily ingestion of 2 liters of water and 6.5 grams of potentially contaminated fish products.
Concentrations corresponding to lifetime cancer risk level R=10 have been estimated for those pollutants which exhibit carcinogenic and/or
mutagenic effects in certain bioassay systems and which therefore are suspected of being potentially carcinogenic to humans.
NCA denotes insufficient data available upon which to derive a criterion.

GLT432/36-3



Table B-29
ORGANIC ANALYSIS OF GROUNDWATER SAMPLES IN MONITORING WELL MW-29

CHEM-DYNE HYDROGEOLOGIC STUDY

EPA AMBIENT WATER QUALITY CRITERIA0>

a,bCompound

Sampling
Date

CH2M
Sampling
Date
7/83

CH2M
Sampl ing
Date
10/83

Sampling
Date

Sampling
Date

Sampling
Date

Toxicity
Protec-
tion

Carcino-
genicity
Protec-
tion
(R=10 )

Acid Compounds, ug/1

2,3-dimethylphenol
2-nitrophenol NCA
2,4-dinitrophenol 70
phenol 110 3,500

Base/Neutral Compounds, ug/1

bis(2-chloroethyl)ether 0.30
1,2-dlchlorobenzene 400
1-3-dichlorobenzene 400
1,4-dichlorobenzene 400
isophorone 5,200
naphthalene NCA 0.028
bis(2-ethylhexyl)phthalate 15,000
benzyl butyl phthalate NCA
di-n-butyl phthalate 34,000
di-n-octyl phthalate NCA

Volatiles. ug/1

benzene 1,800 240 6.6
carbon tetrachloride
chlorobenzene 23K 488
1,2-dichloroethane 300 120 9.4
1,1,1-trichloroethane 250 18,400
1,1-dichloroethane NCA
1,1,2-trlchloroethane 500 140 6.0
1,1,2,2-tetrachloroethane 1.7
chloroethane NCA

GLT432/37-1



Table B-29 (Page 2 of 3)

EPA AMBIENT WATER QUALITY CRITERIA
c,d

Sampling
Date

a,bCompound

CH2M
Sampling
Date
7/83

CH2M
Sampling
Date
10/83

Sampling
Date

Sampling
Date

Sampling
Date

Toxicity
Protec-
tion

Carcino-
genicity
Protec-
tion
(R=10 )

Volatiles, ug/1 (continued)

chloroform
1.1-dichloroethene
trans-l,2-dichloroethene
1.2-dichloropropane
ethylbenzene
methylene chloride
bromodichloromethane
fluorotrlchloromethane
chlorodibromomethane
tetrachloroethene
toluene
trichloroethene
vinyl chloride

Pesticides, ug/1

dieldrin
4,4'-DOT
4,4'-DDE
4,4'-ODD
a-endosulfan
b-endosulfan
endrin
a-BHC
b-BHC
d-BHC
g-BHC (lindane)
r-BHC

500
250

4,700

700

250

4,300

77K
32K
680

96K

69K

480

NCA
NCA

1,400

NCA

14,300

NCA
NCA
74
74
1.0

NCA

1.9
0.33

1.9
1.9
1.9

8.0

27
20

0.00071
0.00024

0.092
0.163

0.186

GLT432/37-2



Table B-29 (Page 3 of 3)

EPA AMBIENT WATER QUALITY CRITERIA
Carclno-

c,d

Compounda,b

Sampling
Date

CH2M
Sampling
Date
7/83

CH2M
Sampling
Date
10/83

Sampling
Date

Sampling
Date

Sampling
Date

Toxicity
Protec-
tion

genicity
Protec-
tion
(R=10 )

Nonprlorlty Pollutant
Hazardous Substances, ug/1

benzole acid
2-methylphenol
4-methylphenol
acetone
2-butanone
carbon disulflde
4-methyl-2-pentanone
o-xylene

11,000 290K

Dloxlns

2,3,7,8-tetrachlorodlbenzo-p-dloxln

NA denotes that compound was not analyzed for In this sample.
K denotes compound detected below quantltation limit (QL) where QL = 10 x Dectectlon Limit.
1980 EPA AMBIENT WATER QUALITY CRITERIA for the protection of human health from the toxic properties of a pollutant ingested through water
and contaminated aquatic organisms, assuming daily ingestlon of 2 liters of water and 6.5 grams of potentially contaminated fish products.
Concentrations corresponding to lifetime cancer risk level R=10 have been estimated for those pollutants which exhibit carcinogenic and/or
mutagenlc effects in certain bioassay systems and which therefore are suspected of being potentially carcinogenic to humans.
NCA denotes insufficient data available upon which to derive a criterion.

GLT432/37-3



Table B-30
ORGANIC ANALYSIS OF GROUNDWATER SAMPLES IN MONITORING WELL MW-30

CHEM-DYNE HYDROGEOLOGIC STUDY

EPA AMBIENT WATER QUALITY CRITERIAC>d

Ja,bCompound

Sampling
Date

Sampling
Date

CH2M
Sampling
Date
10/83

Sampling
Date

Sampling
Date

Sampling
Date

Toxic ity
Protec-
tion

Carcino-
genic ity
Protec-
tion
(R=10 )

Acid Compounds, ug/1

2,3-dimethylphenol
2-nltrophenol NCA
2,4-dinitrophenol 70
phenol 3,500

Base/Neutral Compounds, ug/1

bis(2-chloroethyl)ether 0.30
1,2-dichlorobenzene 400
1-3-dichlorobenzene 400
1,4-dichlorobenzene 400
Isophorone 5,200
naphthalene NCA 0.028
bls(2-ethylhexyl)phthalate 15,000
benzyl butyl phthalate NCA
di-n-butyl phthalate 34,000
dl-n-octyl phthalate NCA

Volatiles, ug/1

benzene 6.6
carbon tetrachloride
chlorobenzene 488
1,2-dichloroethane 51 9.4
1,1,1-trichloroethane 18,400
1,1-dlchloroethane 9K NCA
1,1,2-trlchloroethane 6.0
1,1,2,2-tetrachloroethane 1.7
chloroethane NCA

GLT432/38-1



Table B-30 (Page 2 of 3)

Compounda,b

Sampling
Date

Sampling
Date

Volatiles, ug/1 (continued)

chloroform
1.1-dichloroethene
trans-1,2-dichloroethene
1.2-dichloropropane
ethylbenzene
methylene chloride
bromod ich1orome thane
fluorotrichloromethane
chlorodibromomethane
tetrachloroethene
toluene
trichloroethene
vinyl chloride

Pesticides, ug/1

dieldrin
4,4'-DOT
4,4'-DDE
4,4'-ODD
a-endosulfan
b-endosulfan
endrin
a-BHC
b-BHC
d-BHC
g-BHC (lindane)
r-BHC

CH2M
Sampling
Date
10/83

Sampling
Date

Sampling
Date

EPA AMBIENT WATER QUALITY CRITERIA
Carcino-
genicity

Sampling Toxicity Protec-
Date Protec- tion

_____ tion (R=10~ )

c,d

9K
150

7K

NCA
NCA

1,400

NCA

14,300
15
16

NCA
NCA
74
74
1.0

NCA

1.9
0.33

1.9
1.9
1.9

8.0

27
20

0.00071
0.00024

0.092
0.163

0.186

GLT432/38-2



Table B-30 (Page 3 of 3)

Compounda,b

Sampling
Date

Sampling
Date

CH2M
Sampling
Date
10/83

Sampling
Date

Sampling
Date

EPA AMBIENT WATER QUALITY CRITERIA
Carcino-
genicity

Sampling Toxicity Protec-
Date Protec- tion

_____ tion (R=10~ )

c,d

Nonpriority Pollutant
Hazardous Substances, ug/1

benzole acid
2-methylphenol
4-methylphenol
acetone
2-butanone
carbon dlsulfide
4-methy1-2-pentanone
o-xylene

3,600

Dioxins

2,3,7,8-tetrachlorodibenzo-p-dioxin

NA denotes that compound was not analyzed for in this sample.
K denotes compound detected below quantitation limit (QL) where QL = 10 x Dectection Limit.

C1980 EPA AMBIENT WATER QUALITY CRITERIA for the protection of human health from the toxic properties of a pollutant ingested through water
and contaminated aquatic organisms, assuming daily ingestion of 2 liters of water and .6.5 grams of potentially contaminated fish products.
Concentrations corresponding to lifetime cancer risk level R=10 have been estimated for those pollutants which exhibit carcinogenic and/or
mutagenic effects in certain bioassay systems and which therefore are suspected of being potentially carcinogenic to humans.
NCA denotes insufficient data available upon which to derive a criterion.

GLT432/38-3



Table B-31
ORGANIC ANALYSIS OF GROUNDWATER SAMPLES IN MONITORING WELL MW-31

CHEM-DYNE HYDROGEOLOGIC STUDY

Compounda,b

Sampling
Date

Sampling
Date

Acid Compounds, ug/1

2,3-dimethylphenol
2-nitrophenol
2,4-dinitrophenol
phenol

Base/Neutral Compounds, ug/1

bis(2-chloroethyl)ether
1,2-dichlorobenzene
1-3-dichlorobenzene
1,4-dichlorobenzene
isophorone
naphthalene
bis(2-ethylhexyl)phthalate
benzyl butyl phthalate
di-n-butyl phthalate
di-n-octyl phthalate

Volatiles, ug/1

benzene
carbon tetrachloride
chlorobenzene
1,2-d ich1oroe thane
1,1,1-trichloroethane
1,1-dichloroethane
1,1,2-trichloroethane
1,1,2,2-tetrachloroethane
chloroethane

CH2M
Sampling
Date
10/83

Sampling
Date

Sampling
Date

EPA AMBIENT WATER QUALITY CRITERIA
Carcino-
genicity

Sampling Toxicity Protec-
Date Protec- tion

______ tion (R=10~ )

c,d

NCA
70

3,500

400
400
400

5,200
NCA

15,000
NCA

34,000
NCA

488

18,400
NCA

NCA

0.30

0.028

6.6

9.4

6.0
1.7

GLT432/39-1



Table B-31 (Page 2 of 3)

Compounda,b

Sampling
Date

Sampling
Date

Volatiles, ug/1 (continued)

chloroform
1.1-dichloroethene
trans-l,2-dichloroethene
1.2-dichloropropane
ethylbenzene
methylene chloride
bromodichloromethane
fluorotrichloromethane
ch1orod ib roroome thane
tetrachloroethene
toluene
trichloroethene
vinyl chloride

Pesticides, ug/1

dieldrin
4,4'-DOT
4,4'-DDE
4,4'-ODD
a-endosulfan
b-endosulfan
endrin
a-BHC
b-BHC
d-BHC
g-BHC (lindane)
r-BHC

CH2M
Sampling
Date
10/83

Sampling
Date

Sampling
Date

EPA AMBIENT HATER QUALITY CRITERIA
Carcino-
genicity

Sampling Toxicity Protec-
Date Protec- tion

______ tion (R=10~5)

c,d

64K

NCA
NCA

1,400

NCA

14,300

NCA
NCA
74
74
1.0

NCA

1.9
0.33

1.9
1.9
1.9

8.0

27
20

0.00071
0.00024

0.092
0.163

0.186

GLT432/39-2



Table B-31 (Page 3 of 3)

Compounda,b

Sampling
Date

Sampling
Date

CH2M
Sampling
Date
10/83

Sampling
Date

Sampling
Date

EPA AMBIENT WATER QUALITY CRITERIA
Carcino-
genicity

Sampling Toxicity Protec-
Date Protec- tion

_____ tion (R-=10~ )

c,d

Nonpriority Pollutant
Hazardous Substances, ug/1

benzoic acid
2-methylphenol
4-methylphenol
acetone
2-butanone
carbon disulfide
4-methyl-2-pentanone
o-xylene

2,200

Dioxins

2,3,7,8-tetrachlorodibenzo-p-dioxin

NA denotes that compound was not analyzed for in this sample.
K denotes compound detected below quantitation limit (QL) where QL = 10 x Dectection Limit.
1986 EPA AMBIENT WATER QUALITY CRITERIA for the protection of human health from the toxic properties of a pollutant ingested through water
and contaminated aquatic organisms, assuming daily ingestion of 2 liters of water and 6.5 grams of potentially contaminated fish products.
Concentrations corresponding to lifetime cancer risk level R=10 have been estimated for those pollutants which exhibit carcinogenic and/or
mutagenic effects in certain bioassay systems and which therefore are suspected of being potentially carcinogenic to humans.
NCA denotes insufficient data available upon which to derive a criterion.

GLTA32/39-3



Table B-32
ORGANIC ANALYSIS OF GROUNDWATER SAMPLES IN MONITORING WELL MW-32

CHEM-DYNE HYDROGEOLOGIC STUDY

Compounda,b

Sampling
Date

Sampling
Date

CH2M
Sampling
Date
10/83

Sampling
Date

Sampling
Date

EPA AMBIENT WATER QUALITY CRITERIA
Carcino-
genicity

Sampling Toxicity Protec-
Date Protec- tion

tion (R=10~ )

c,d

Acid Compounds, ug/1

2,3-dimethylphenol
2-nitrophenol
2,4-dlnitrophenol
phenol

Base/Neutral Compounds, ug/1

bis(2-chloroethyl)ether
1,2-dichlorobenzene
1-3-dlchlorobenzene
1,4-dichlorobenzene
Isophorone
naphthalene
bls(2-ethylhexyl)phthalate
benzyl butyl phthalate
di-n-butyl phthalate
dl-n-octyl phthalate

Volatiles, ug/1

NCA
70

3,500

2K

400
400
400

5,200
NCA

15,000
NCA

34,000
NCA

0.30

0.028

benzene
carbon tetrachlorlde
chlorobenzene
1,2-dichloroethane
1,1,1-trlchloroethane
1,1-dichloroethane
1,1,2-trlchloroethane
1,1,2,2-tetrachloroethane
chloroethane

488

18,400
NCA

NCA

6.6

9.4

6.0
1.7

GLT432/40-1



Table B-32 (Page 2 of 3)

Compounda,b

Sampling
Date

Sampling
Date

Volatiles, ug/1 (continued)

chloroform
1.1-dichloroethene
trans-l,2-dichloroethene
1.2-dichloropropane
ethylbenzene
methylene chloride
bromodichloromethane
fluorotrichloromethane
chlorod ibroraomethane
tetrachloroethene
toluene
trichloroethene
vinyl chloride

Pesticides, ug/1

CH2M
Sampling
Date
10/83

EPA AMBIENT WATER QUALITY CRITERIA
Carcino-
genicity

c,d

Sampling
Date

Sampling
Date

Sampling
Date

Toxicity
Protec-
tion

2K

NCA
NCA

1,400

NCA

14,300

Protec-
tion

(R=10

1.9
0.33

1.9
1.9
1.9

8.0

27
20

dieldrin
4,4'-DOT
4,4'-DDE
4,4'-ODD
a-endosulfan
b-endosulfan
endrin
a-BHC
b-BHC
d-BHC
g-BHC (lindane)
r-BHC

NCA
NCA
74
74
1.0

NCA

0.00071
0.00024

0.092
0.163

0.186

GLT432/40-2



Table B-32 (Page 3 of 3)

EPA AMBIENT WATER QUALITY CRITERIA^

a,bCompound

Sampling
Date

Sampling
Date

CH2M
Sampling
Date
10/83

Sampling
Date

Sampling
Date

Sampling
Date

Toxicity
Protec-
tion

Carcino-
genicity
Protec-
tion
(R=10 )

Nonpriority Pollutant
Hazardous Substances, ug/1

benzole acid
2-methylphenol
4-methylphenol
acetone 850K
2-butanone
carbon disulfide
4-methyl-2-pentanone
o-xylene

Dloxins

2,3,7,8-tetrachlorodibenzo-p-dioxin

NA denotes that compound was not analyzed for in this sample.
K denotes compound detected below quantitation limit (QL) where QL = 10 x Dectection Limit.
1980 EPA AMBIENT WATER QUALITY CRITERIA for the protection of human health from the toxic properties of a pollutant ingested through water
and contaminated aquatic organisms, assuming daily ingestion of 2 liters of water and 6.5 grams of potentially contaminated fish products.
Concentrations corresponding to lifetime cancer risk level R=10 have been estimated for those pollutants which exhibit carcinogenic and/or
mutagenic effects in certain bioassay systems and which therefore are suspected of being potentially carcinogenic to humans.
NCA denotes insufficient data available upon which to derive a criterion.

GLT432/40-3



Table B-33
ORGANIC ANALYSIS OF GROUNDWATER SAMPLES IN MONITORING WELL MW-33

CHEM-DYNE HYDROGEOLOGIC STUDY

Compounda,b

Sampling
Date

Sampling
Date

Acid Compounds, ug/1

2,3-dimethylphenol
2-nitrophenol
2,4-dinitrophenol
phenol

Base/Neutral Compounds, ug/1

bis(2-chloroethyl)ether
1,2-dichlorobenzene
1-3-dichlorobenzene
1,4-dichlorobenzene
Isophorone
naphthalene
bis(2-ethylhexyl)phthalate
benzyl butyl phthalate
di-n-butyl phthalate
di-n-octyl phthalate

Volatiles, ug/1

CH2M
Sampling
Date
10/83

Sampling
Date

Sampling
Date

EPA AMBIENT WATER QUALITY CRITERIA
Carclno-
genicity

Sampling Toxicity Protec-
Date Protec- tion

_____ tion (R=10~ )

c,d

NCA
70

3,500

400
400
400

5,200
NCA

15,000
NCA

34,000
NCA

0.30

0.028

benzene
carbon tetrachloride
chlorobenzene
1,2-d ichloroe thane
1,1,1-trichloroethane
1,1-dichloroethane
1,1,2-trichloroethane
1,1,2,2-tetrachloroethane
chloroethane

140

59K
540

488

18,400
NCA

NCA

6.6

9.4

6.0
1.7

GLT432/41-1



Table B-33 (Page 2 of 3)

Compounda,b

Sampling
Date

Sampling
Date

Volatiles, ug/1 (continued)

chloroform
1.1-dichloroethene
trans-l,2-dichloroethene
1.2-dichloropropane
ethylbenzene
roethylene chloride
bromodichloromethane
fluorotrichloromethane
ch1orod ibromome thane
tetrachloroethene
toluene
trichloroethene
vinyl chloride

Pesticides, ug/1

dieldrin
4,4'-DOT
4,4'-DDE
4,4'-DDD
a-endosulfan
b-endosulfan
endrin
a-BHC
b-BHC
d-BHC
g-BHC (lindane)
r-BHC

CH2M
Sampling
Date
10/83

Sampling
Date

Sampling
Date

EPA AMBIENT WATER QUALITY CRITERIA
Carcino-
genicity

Sampling Toxicity Protec-
Date Protec- tion

___ tion (R=10~ )

c,d

160
1,200

25K

NCA
NCA

1,400

NCA

14,300

870

NCA
NCA
74
74
1.0

NCA

1.9
0.33

1.9
1.9
1.9

8.0

27
20

0.00071
0.00024

0.092
0.163

0.186

GLT432/41-2



Table B-33 (Page 3 of 3)

Compounda,b

Sampling
Date

Sampling
Date

CH2M
Sampling
Date
10/83

Sampling
Date

Sampling
Date

EPA AMBIENT WATER QUALITY CRITERIA
Carcino-
genlcity

Sampling Toxlclty Protec-
Date Protec- tlon

tlon (R=10~ )

c,d

Nonprlorlty Pollutant
Hazardous Substances, ug/1

benzole acid
2-methylphenol
4-methylphenol
acetone
2-butanone
carbon disulfide
4-methyl-2-pentanone
o-xylene

1,100

Dioxlns

2,3,7,8-tetrachlorodibenzo-p-dioxin

NA denotes that compound was not analyzed for In this sample.
K denotes compound detected below quantltation limit (QL) where QL = 10 x Dectectlon Limit.
1980 EPA AMBIENT WATER QUALITY CRITERIA for the protection of human health from the toxic properties of a pollutant ingested through water
and contaminated aquatic organisms, assuming daily ingestion of 2 liters of water and 6.5 grams of potentially contaminated fish products.
Concentrations corresponding to lifetime cancer risk level R=10 have been estimated for those pollutants which exhibit carcinogenic and/or
mutagenic effects in certain bioassay systems and which therefore are suspected of being potentially carcinogenic to humans.
NCA denotes insufficieni; data available upon which to derive a criterion.
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Table B-34
ORGANIC ANALYSIS OF CROUNDHAIER SAMPLES IN MONITORING WELL MW-34

CHEM-DYNE HYDROGEOLOGIC STUDY

Compounda,b

Acid Compounds, ug/1

2,3-dimethylphenol
2-nltrophenol
2,4-dinitrophenol
phenol

Base/Neutral Compounds, ug/1

bis(2-chloroethyl)ether
1,2-dichlorobenzene
1-3-dlchlorobenzene
1,4-dlchlorobenzene
Isophorone
naphthalene
bls(2-ethylhexyl)phthalate
benzyl butyl phthalate
di-n-butyl phthalate
dl-n-octyl phthalate

Volatiles, ug/1

Sampling
Date

Sampling
Date

CH2M
Sampling
Date
10/83

CH2M
Sampling
Date
10/83

Sampling
Date

EPA AMBIENT WATER QUALITY CRITERIA
Carcino-
geniclty

Sampling Toxlcity Protec-
Date Protec- tion

______ tion (R=10~ )

c,d

NCA
70

3,500

2K 2K
400
400
400

5,200
NCA

15,000
NCA

34,000
NCA

0.30

0.028

benzene
carbon tetrachlorlde
chlorobenzene
1,2-dichloroethane
1,1,1-trlchloroethane
1,1-dlchloroethane
1,1,2-trichloroethane
1,1,2,2-tetrachloroethane
chloroethane

490K 490K

488

18,400
NCA

NCA

6.6

9.4

6.0
1.7

GLT432/42-1



Table B-34 (Page 2 of 3)

Compound
a,b

Sampling
Date

Sampling
Date

Volatiles, ug/1 (continued)

chloroform
1.1-dichloroethene
trans-1,2-dichloroe thene
1.2-dichloropropane
ethylbenzene
methylene chloride
broraodich1orome thane
fluorotrichloromethane
chlorodibromomethane
tetrachloroethene
toluene
trichloroethene
vinyl chloride

Pesticides, ug/1

CH2M
Sampling
Date
10/83

1,200
16,000

420K

CH2M
Sampling
Date
10/83

Sampling
Date

EPA AMBIENT WATER QUALITY CRITERIA
Carcino-
genicity

Sampling Toxicity Protec-
Date Protec- tion

_____ tion (R-10~ )

c,d

1,200
16,000

130K

NCA
NCA

1,400

NCA

14,300

11,000 11,000

1.9
0.33

1.9
1.9
1.9

8.0

27
20

dieldrin
4,4'-DOT
4,4'-DDE
4,4'-ODD
a-endosulfan
b-endosulfan
endrin
a-BHC
b-BHC
d-BHC
g-BHC (lindane)
r-BHC

NCA
NCA
74
74
1.0

NCA

0.00071
0.00024

0.092
0.163

0.186

GLT432/42-2



Table B-34 (Page 3 of 3)

Compounda,b

Nonpriority Pollutant
Hazardous Substances, ug/1

benzole acid
2-methylphenol
4-methylphenol
acetone
2-butanone
carbon disulflde
4-me thy1-2-pentanone
o-xylene

Dloxins

2,3,7,8-tetrachlorodibenzo-p-dioxln

Sampling
Date

Sampling
Date

CH2M
Sampling
Date
10/83

CH2M
Sampling
Date
10/83

Sampling
Date

EPA AMBIENT WATER QUALITY CRITERIA
Carcino-
genicity

Sampling Toxicity Protec-
Date Protec- tion

______ tion (R=10

c,d

'

NA denotes that compound was not analyzed for in this sample.
K denotes compound detected below quantitatlon limit (QL) where QL = 10 x Dectection Limit.
1980 EPA AMBIENT WATER QUALITY CRITERIA for the protection of human health from the toxic properties of a pollutant ingested through water
and contaminated aquatic organisms, assuming daily ingestion of 2 liters of water and 6.5 grams of potentially contaminated fish products.
Concentrations corresponding to lifetime cancer risk level R=10 have been estimated for those pollutants which exhibit carcinogenic and/or
mutagenic effects in certain bioassay systems and which therefore are suspected of being potentially carcinogenic to humans.
NCA denotes insufficient data available upon which to derive a criterion.
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Table B-35
ORGANIC ANALYSIS OF GROUNDWATER SAMPLES IN MONITORING WELL MW-35

CHEM-DYNE HYDROGEOLOGIC STUDY

EPA AMBIENT WATER QUALITY CRITERIA0>d

a,bCompound

Sampling
Date

Sampling
Date

CH2M
Sampling
Date
10/83

Sampling
Date

Sampling
Date

Sampling
Date

Toxicity
Protec-
tion

Carcino-
genicity
Protec-
tion
(R=10 )

Acid Compounds, ug/1

2,3-dimethylphenol
2-nitrophenol NCA
2,4-dinitrophenol 70
phenol 3,500

Base/Neutral Compounds, ug/1

bis(2-chloroethyl)ether 0.30
1,2-dlchlorobenzene 400
1-3-dichlorobenzene 400
1,4-dichlorobenzene 400
Isophorone 5,200
naphthalene NCA 0.028
bis(2-ethylhexyl)phthalate 2K 15,000
benzyl butyl phthalate NCA
di-n-butyl phthalate 34,000
di-n-octyl phthalate NCA

Volatiles, ug/1

benzene 6.6
carbon tetrachlorlde
chlorobenzene 488
1,2-dichloroethane 9.4
1,1,1-trichloroethane 18,400
1,1-dichloroethane NCA
1,1,2-trichloroethane 6.0
1,1,2,2-tetrachloroethane 1.7
chloroethane NCA

GLT432/43-1



Table B-35 (Page 2 of 3)

Compounda,b

Sampling
Date

Sampling
Date

Volatiles, ug/1 (continued)

CH2M
Sampling
Date
10/83

Sampling
Date

Sampling
Date

EPA AMBIENT WATER QUALITY CRITERIA
Carcino-
genicity

Sampling Toxicity Protec-
Date Protec- tion

_____ tton (R=10~5)

c,d

chloroform
1.1-d i ch1oroe thene
trans-l,2-dichloroethene
1.2-dichloropropane
ethylbenzene
methylene chloride
bromodichloromethane
fluorotrichloromethane
chlorodibromomethane
tetrachloroethene
toluene
trichloroethene
vinyl chloride

Pesticides, ug/1

dieldrin
4,4'-DOT
4,A'-DDE
4,4'-ODD
a-endosulfan
b-endosulfan
endrin
a-BHC
b-BHC
d-BHC
g-BHC (Hndane)
r-BHC

51K

NCA
NCA

1,400

NCA

14,300

NCA
NCA
74
74
1.0

NCA

1.9
0.33

1.9
1.9
1.9

8.0

27
20

0.00071
0.00024

0.092
0.163

0.186

GLT432/43-2



Table B-35 (Page 3 of 3)

Compounda,b

Sampling
Date

Sampling
Date

CH2M
Sampling
Date
10/83

Sampling
Date

Sampling
Date

EPA AMBIENT WATER QUALITY CRITERIA
Carcino-
genicity

Sampling Toxicity Protec-
Date Protec- tion

______ tion (R-lo" )

c,d

Nonpriority Pollutant
Hazardous Substances, ug/1

benzole acid
2-methylphenol
4-methylphenol
acetone
2-butanone
carbon dlsulfide
4-methyl-2-pentanone
o-xylene

2,500

Dioxins

2,3,7,8-tetrachlorodibenzo-p-dioxin

NA denotes that compound was not analyzed for in this sample.
K denotes compound detected below quantitation limit (QL) where QL = 10 x Dectection Limit.
1980 EPA AMBIENT WATER QUALITY CRITERIA for the protection of human health from the toxic properties of a pollutant Ingested through water
and contaminated aquatic organisms, assuming daily ingestion of_2 liters of water and 6.5 grams of potentially contaminated fish products.
Concentrations corresponding to lifetime cancer risk level R=10 have been estimated for those pollutants which exhibit carcinogenic and/or
mutagenic effects In certain bloassay systems and which therefore are suspected of being potentially carcinogenic to humans.
NCA denotes insufficient data available upon which to derive a criterion.

GLTA32/43-3



Table B-36
ORGANIC ANALYSIS OF GROUNDWATER SAMPLES IN MONITORING WELL MW-36

CHEM-DYNE HYDROGEOLOGIC STUDY

EPA AMBIENT WATER QUALITY CRITERIA0>

a,bCompound

Sampling
Date

Sampling
Date

CH2M
Sampling
Date
10/83

Sampling
Date

Sampling
Date

Sampling
Date

Toxic ity
Protec-
tion

Carcino-
genic ity
Protec-
tion
(R=10 )

Acid Compounds, ug/1

2,3-dimethylphenol
2-nitrophenol NCA
2,4-dinitrophenol 70
phenol 3,500

Base/Neutral Compounds, ug/1

bls(2-chloroethyl)ether 0.30
1,2-dichlorobenzene 400
1-3-dichlorobenzene 400
1,4-dichlorobenzene 400
isophorone 5,200
naphthalene NCA 0.028
bis(2-ethylhexyl)phthalate 15,000
benzyl butyl phthalate NCA
di-n-butyl phthalate 34,000
dl-n-octyl phthalate NCA

Volatiles. ug/1

benzene 6.6
carbon tetrachloride
chlorobenzene 488
1,2-dichloroethane 9.4
1,1,1-trichloroethane 18,400
1,1-dichloroethane NCA
1,1,2-trichloroethane 6.0
1,1,2,2-tetrachloroethane 1.7
chloroethane NCA

GLT432/45-1



Table B-36 (Page 2 of 3)

Compound
a,b

Sampling
Date

Sampling
Date

Volatlles (continued)

chloroform
1.1-dichloroethene
trans-1,2-dichloroethene
1.2-dichloropropane
ethylbenzene
methylene chloride
bromodichloromethane
fluorotrichloromethane
chlorodibromomethane
tetrachloroethene
toluene
trichloroethene
vinyl chloride

Pesticides, ug/1

CH2M
Sampling
Date
10/83

Sampling
Date

Sampling
Date

EPA AMBIENT WATER QUALITY CRITERIA
Carcino-
genicity

Sampling Toxicity Protec-
Date Protec- tion

______ tlon (R=10~ )

c,d

7K

NCA
NCA

1,400

NCA

14,300

18

1.9
0.33

1.9
1.9
1.9

8.0

27
20

dieldrin
4,4'-DOT
it, 4 '-DDE
4, k'-ODD
a-endosulfan
b-endosulfan
endrin
a-BHC
b-BHC
d-BHC
g-BHC (lindane)
r-BHC

NCA
NCA
74
74
1.0

NCA

0.00071
0.00024

0.092
0.163

0.186

GLT432/45-2



Table B-36 (Page 3 of 3)

Compounda,b

Sampling
Date

Sampling
Date

CH2M
Sampling
Date
10/83

Sampling
Date

Sampling
Date

EPA AMBIENT WATER QUALITY CRITERIA
Carcino-
genicity

Sampling Toxicity Protec-
Date Protec- tion

tion (R=10~ )

c,d

Nonpriority Pollutant
Hazardous Substances, ug/1

benzole acid
2-methylphenol
if-methylphenol
acetone
2-butanone
carbon disulfide
4-methyl-2-pentanone
o-xylene

260

Dioxins

2,3,7,8-tetrachlorodibenzo-p-dioxin

NA denotes that compound was not analyzed for in this sample.
K denotes compound detected below quantitation limit (QL) where QL = 10 x Dectection Limit.
1980 EPA AMBIENT WATER QUALITY CRITERIA for the protection of human health from the toxic properties of a pollutant ingested through water
and contaminated aquatic organisms, assuming daily ingestion of 2 liters of water and 6.5 grams of potentially contaminated fish products.
Concentrations corresponding to lifetime cancer risk level R=10 have been estimated for those pollutants which exhibit carcinogenic and/or
mutagenic effects in certain bioassay systems and which therefore are suspected of being potentially carcinogenic to humans.
NCA denotes insufficient data available upon which to derive a criterion.
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ATTACHMENT C

Chem-Dyne Site

Existing Well Inventory in the

Vicinity of Chem-Dyne



INTRODUCTION

As part of the review of existing information on thp Chem-Dyne
site, an inventory of existing groundwater production wells
was included. The well inventory included both active and
abandoned wells.

SOURCES OF INFORMATION

The following sources of information were used to compile
the well inventory:

o Draft "Phase B" Hydrogeologic Investigation and
Preliminary Evaluation of Remedial Action Alterna-
tives Feasibility, Roy F. Weston, Inc., June 1983.

o Personal interview and inspection with Bob Vaughn
from the City of Hamilton Department of Water and
Utilities. Inspection conducted with Phil Peters,
meter man with water utility.

o Personal communication, Paul M. Plummer, engineer
in the groundwater section of The Miami Conser-
vency District.

o Personal communication, Billy L. Huston, Super-
visor - Environmental Improvement, Champion Paper
Division, Hamilton Mill.

o Personal communication, Tom Shannon, acting super-
intendent of the Hamilton South Filtration Plant.

o History of the City of Hamilton water supply sys-
tem by George H. (Jack) Lowes, retired.

o Personal communication with representative of Beckett
Paper, Kornylak Co., Vaughn Building Company, Ransohoff
Company, and Ohio Casualty Insurance Group.

o Personal communication, John Jonas, director of
maintenance for Mercy Hospital, Hamilton, Ohio.

LIMITATIONS OF INFORMATION

The following limitations to the well inventory should be
recognized:

o Small private residential wells may exist in the
residential areas along Second Street west of the
pov/er plant and the area south of Ford Boulevard.
Prior to 1882, private water supply came from in-
dividual wells according to Lowes. However, the
possibility of private wells existing in these
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neighborhoods was considered very unlikely by both
Vaughn and Peters. The only way to absolutely
confirm the absence of these wells would be a door-
to-door survey or direct mailing. Neither was
done in this survey.

o Data on abandoned wells was generally not sought.
These wells were visually located or recorded as
reported as in the case of the Champion Paper well
Nos. 2, 3, and 5. Detailed inspection or additional
data research was not performed.

o Abandoned wells which were plugged and closed were
not located by inspection. The Champion Paper
well Nos. 2, 3 and 5, for example, were located
based on the map of the Champion Paper Co. Baldwin-
Lima-Hamilton area by Smith in 1960.

o Well logs readily available from the MCD were used.
Additional logs were not sought from the Ohio DNR.

ACTIVE PRODUCTION WELLS

An inventory of active production wells within a one mile
radius of the Chem-Dyne site was prepared by Roy F. Weston,
Inc. In addition to the wells reported by Weston, two wells
at Mercy Hospital, a small well at the Vaughn Building Company,
another at the Ready Mix plant immediately north of the Ford
Canal west of Third Street, and two wells at the Bonham Farm
at 1234 N. Third Street immediately east of the N&W RR tracks
were reported. Data on the active production wells in the
vicinity of Chem-Dyne are presented in Table C-l. The general
locations of these wells are shown in Figure C-l.

During the groundwater sampling conducted in three phases
during the remedial investigation (RI) work by CH2M HILL in
1983, the following production wells were sampled:

o Vaughn Building Company
o Beckett Paper Company Parking Lot and Dayton Street

wells
o Champion Paper well Nos. 1, 4 and 9
o Hamilton Electric Power Co. well No. 9

ABANDONED PRODUCTION WELLS

Several abandoned production wells are located in the vicin-
ity of the Chem-Dyne site. Some of these wells have been
closed and capped and others are simply abandoned in various
conditions, with pump and motor in place, pump only in
place, or simply as bare casing.

-2-



Table C-l
SUMMARY OF DATA AVAILABLE FOR ACTIVE PRODUCTION HELLS IN

THE VICINITY OF THE CHEM-DYNE SITE

Depth
of Screen

Date Hell Length,
Production Hell Installed Feet Feet

Beckett Paper*1 1964 175 30
Parking Lot Hell

Beckett Paper*1 12/4/37 116 25
Dayton Street Hell

Beckett Paper*1 8/14/34 10] 25
Buckeye Street Hell

Champion Paper' 1935 111 28
Hell No. 1

Champion Paper* 1923 181 30
Hell No. 4

Champion Paper' 1955 120 30
Hell No. 9

Champion Paper 1956 135 10
Hell No. 10

Vaughn Building Co.9 — 95 4

Hamilton Electric"'9 1952 150 50
Power Co. Hell
No. 8 (or No. 1)

Hamilton Electric"'9 1972 180 30
Power Co. Hell No. 9
(or No. 21

Ready MlxC c. 1950 50

Hamilton North 1941 143 50
Filtration Plant
Hell No. 3"'C

Casing
Diameter, Approximate Discharge
Inches Flow, gpm

26 1,000 (max)

12 750 e 90 psl
1,500 0 25 psl

18 1,000 e 95 psl
1,950 8 35 psl

200

800

300

800

30

16 600

16 600

-

18 450

Primary
Hater
Use

Pape nuking

Papermaking

Pape making

Papermaking
and cooling

Papermaking
and cooling

Papermaking
and cooling

Papermaking
and cooling

Building
heating

Bearing
Cooling

Bearing
Cool Ing

-

Public Hater
supply for
Liberty and

Union Township

Comments

Pump replaced In 1980. Sample
tap on pump discharge piping.

90 psl Is typical production
discharge pressure. Sample ta
on pump discharge flange.

95 psl Is typical production
discharge pressure. No sampl
tap available before dlscharg
to common header.

Samp'* tap on pump discharge
piping. Pump removed from
well for service in Oct. 1983

Sample tap on pump discharge
piping.

Sample tap on pump discharge
piping.

Sample tap on pump discharge
piping.

Hater relnjected Into 60 foot
deep well with 6 feet of
No. 80 screen.

Hater used exclusively for
bearing cooling. One well
pumped with one as standby.

Hater used exclusively for
bearing cooling. One well
pumped with one as standby.

-

Least productive well In the
north well field.

GLT432/109-1



Table C-l (continued)

Production W<-11

Hamilton North
Filtration Plant

Hamilton North
Filtration Plant
Well No. 6*'*

Date
Installed

Depth
of

Well
Feet

180

139

Screen
Length,
Fi-et

65

1.0

Casing
Diameter,
Inches

18

18

Approximate Discharge
____Flow, gpm____

1,620

1,620

Primary
Hater
Use

Public Water
supply for

Liberty and
Union Township

Public Water
supply for

Liberty and
Union Township

CoMcnts

All north plant wells arc run
every 1 to 2 weeks. During
summer, well water pumped to
the Headftate Rd. reservoir fo
sale to Liberty and Union
Townships) typically, 3 wells
(7 mgd total) and sometimes
5 wells (10 mgd total) are
operated once per week for
8 hours.

Hamilton North
Filtration Plant
Well No. 7a>'

1951. 161 60 18 1,620 Public water
supply for

Liberty and
Union Township

Hamilton North
Filtration Plant
Well No. 83>e

1950 167 62 18 1,620 Public water
supply for

Liberty and
Union Township

Donham Fan

Bonham Far*

1979-80 SO 5 5/8

5 5/8

Submersible pump.

Submersible pump.

Mercy Hoapltal
Well No. 1

118 16 (casing)
12 (screen)

cooling water
for air condi-
tioning ayatem

Rated to 1,000 gpm with 2 ft
11 inch drawdown. Discharge
to storm sewer. Pumps wheneve
temperature Is above 55°F and
flow regulated while pump run

Mercy Hospital
Well No. 2

118 1.0 16 (casing)
12 (screen)

cooling water
for air condi-
tioning system

Rated to 1,000 gpm with 2 ft
11 Inch drawdown. Discharge
to storm sewer. Pumps wheneve
temperature Is above 55°F and
flow regulated while pump run

CLTA32/109-2



APPENDIX D

ROY F. WESTON

SOIL BORING LOGS

AND

WELL CONSTRUCTION DETAILS

CH2M HILL has not edited nor interpreted these materials and
assumes no responsibility for their completeness or
accuracy.



Information on the abandoned production wells was obtained
primarily from Vaughn and Plummer. Available information on
the abandoned wells is summarized in Table C-2 and the well
locations are shown in Figure C-2.

According to records provided by Plummer of the MCD, two
production wells were drilled on the Chem-Dyne site by the
former owner Bendix Aviation in the 1950's. The well logs
do not show the well locations accurately. CH2M HILL locat-
ed and photographed one of the wells during a facility in-
spection in October 1983. The location of the second well
was reported by Hannahs/OEPA as immediately west of the
abandoned coal bin. The well is enclosed in a small shed.

GLT432/108
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Table C-2
SUWURY OF DATA AVAILABLE FOR ABANDONED PRODUCTION WELLS IN THE VICINITY OF THE CHEM-DYNE SITE

Abandoned
Production Well

Date
Installed

Depth
of

Well,
Feet

Screen
Length,
Feet

Casing
Diameter,
Inches Comments

Ohio Casualty Insurance
Well No. BU39 (Log No. 2) 'c,g

1975 92 30 12 Well Installed by Hoody's of Dayton, Inc., and
abandoned In 1982.

Ohio Casualty Insurance
Old Building Wellc.g

c. 1950 Sample tap In basenent Mechanical rood. Well
abandoned In 1982.

Ohio Casualty Insurance
Dlffuser Return Well
(Log No. 1)C>*

1975 32 20 Well Installed by Hoody's of Dayton, Inc., and
abandoned In 1982.

Ohio Casualty Insurance
(Well Log No. 3)C>8

1975 92 15 12 Well Installed by Moody's of Dayton, Inc., and
abandoned In 1982.

Champion Papaer
Well No. 2C

Well closed and capped.

Champion Paper
Well No. 3°

Well closed and capped.

Champion Paper
Well No. 5C

Well closed and capped.

Champion Paper
(Formerly Baldwin-Llma-Hamllton)
"Old Foundry Well" '

Well located on the east aide of what Is now a
Champion Paper warehouse parking lot. No well
data available from Champion Paper.

Champion Paper
(Formerly Baldwin-Lima-Hamllton)
"North Well"

Pump and motor In place but wiring disconnected.
No well data available from Champion Paper.

Champion Paper
(Formerly Raldwln-Llma-Hamilton)
"South Well"0

100 No well data available from Champion Paper.

CLT/.32/11O-1



REFERENCES

a. Draft "Phase BM llydrogeologlc Investigation and Preliminary Evaluation of Remedial Action
Alternatives Feasibility, Roy F. Heston, Inc., June 1983.

b. Personal interview and Inspection with Bob Vaughn fron the City of Hamilton Department of
Hater and Utilities. Inspection conducted with Phil Peters, meter man with water utility.

c. Personal column 1 cat Ion, Paul M. Plummer, engineer In the groundwater section of The Miami
Conservency District.

d. Personal communication, Billy L. Huston, Supervisor - Environmental Improvement, Champion
Paper Division, Hamilton Hill.

e. Personal communication, Tom Shannon, acting superintendent of the Hamilton South Filtration
Plant.

f. History of the City of Hamilton water supply system by George H. (Jack) Lowes, retired.

g. Personal communication with representative of Beckett Paper, Kornylak Co., Vaughn Building
Company, Ransohoff Company, and Ohio Casualty Insurance Group.

h. Shop and maintenance records of Beckett Paper Company.

i. Personal communication, John Jonas, director of maintenance (or Mercy Hospital, Hamilton,
Ohio.

GLT43J/109-3



HEADQATE ROAD REEERVOIR

HAMILTON MOUTH
FILTRATION PLANT

O 3. 5,8. 7. AND 8

CHAMPION PAPER
HAMILTON MILL
WELL NO I
WELL NO 4
WELL NO 9
WELL NO 10

- - • V _..— -\ ,.* ', V > .,.••-- '-" -~ --'-^ !•":;•- y \ V >. •-'" i ..... > v' • ' • "

ECKETTPAPER
UCKEYE STREET

PARKING LOT WELL
DAVTON STREET WELL

LEGEND

0 ACTIVE PRODUCTION WELL

A INACTIVE OR ABANOONOEO PRODUCTION WELL

r i

FIGURE C-1
LOCATION OF ACTIVE PRODUCTION WELLS
IN VICINITY OF THE CHEM-DYNE SITE
rHPM-DYN-r SITE



CHAMPION PAPER
HAMILTON MILt
WELL NO. 2
HELL NO 3
WELL NO. S
NORTH WELL
SOUTH WELL

LEGEND

ACTIVE PRODUCTION WELL

A ABANDONED PRODUCTION WELL
HAMILTON FRUIT AND PRODUCE
BOILER ROOM WELL

ORAGE ROOM WELL

FIGURE C 2
LOCATION OF ABANDONED PRODUCTION
WELLS IN VICINITY OF CHEM - DYNE SITE



Table C-2 (continued)

Abandoned
Production Well

Original City of
Hamilton Well field*

Date
Installed

1884
1910
1913

1913-1918
1929

Depth
of
Well,
Feet

Screen
Length,
Feet

Casing
Diameter,
Inches Contents

Several wells constructed frnn 1884 through 1929.
Well installation reported as follows:

Date No. of Wells Dlaneter

1884
1910
1913
1913-18
1929

20
5
2
6

"Several"
12

Chem-Dyne Site 1952 125
(Formerly Ford building, then
Bendlx Aviation) Well No. 1°

Chem-Dyne Site 1954 1JO
(Formerly Ford building,
then Bendlx Aviation)
Well No. 2°

25

IB

18

This well field was abandoned by 1934 when the
North Filtration Plant began operation with its
new field of alx 18-inch wells and reservoir on
Headgate Road.

Sosc well casings still in place and observed
during Inspection with Vaughn.

Property presently owned by American Society for
Environmental Education, Inc.; originally Ford
Tractor factory. Well Installed by Bendlx Aviation.

Same as above. Located and photographed by CH2M
HILL during facility Inspection. Well Installed
by Bendlx Aviation.

CLT432/110-2



Table C-2 (continued)

Abandoned
Production Well

Saw Tech (?)b>C
(Formerly Gray Iron
Foundry)

Hamilton Fruit and
Produce (551 N. 6th
Street) "Boiler room
well"

Depth of
Date Well,

Installed Feet

1972 97

Screen
Length,
Feet

20

Casing
Diameter,
Inches

12

Comments

Identification as a "Saw Tech" well Is uncertain.
Data from Miaul Conservency District locates well
In general area where Vaughn suspected a well
belonging to Saw Tech. Actual Inspection with
Vaughn Impossible because building was locked and
unoccupied.

Pimp and Motor in place. Located IS feet south of
smokestack bite. Wiring disconnected.

Hamilton Fruit and
Produce "Storage rooai
well"

14 Bare casing only with refuse stuffed Inside to
within 10 feet of top flange. Located Inside
garage door approximately 100 feet east and 20
feet north of stack.

Kornylak

GLT432/110-3

Located at corner of Heaton and N4W RR tracks.
Pimp not used since I9*0's; connected to a 1 MG
reservoir underground.
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1
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50
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MW1

Well Construction Summary
North Ballfield
East of SIt«

Giound
Top of Casing.

590.00 ft.

501.09 ft

Drilling Summary:
ft. around surfaea

Brooks 6aoaroba

Mobil 880
i6?n. tri-«on« rollar

StMl

W«« Design:

Caring Sttng(s): C-Ca*ng

ci. Cm t UM* t -MuJ

Si. 0.020" slot

Mo
sand
Tvo« I Portland

Po*d«r«d bantonlta
Volelav bantontta oal

staal (Johnson U0») V dlanoter

Protectiv< st««l casing with
oadlock

Construction HIM Log: 1982
rt
Ttow

0730Install ing
6" eastno

Ubll
ln«t«11atton

OttMT

11-1

11-Q

0730

1310

11-2

11-9

11-11

Tim*

1700

1330

1210

OfllQ.

Oavolopad with air compressor
far aooroximatalv tv«o hours

Comments:



MW2
r • Well Construction Summary

Sal If laid - - QjoundLavai 59°*°° ft« •*
TopofCajng. 59»-»9ftEast of Slta

Construction Tlnw Log: 1982
TMsJ Ptptf* ^ f^'balow around surfaea

Tarra Tasting Installing
6" casino

SMngM: C-Garing S-Soaan

IMtmttu aw
Oavalooad with air eomoressor
for aooroxlmatalv t%«o hours

V diaaiatarJohnson UOP
Comments:

liaianai "ff

Tvoa I Portland

tactlva staal casing with



+1.1

23

I

33

^

JS

i

3

e«
en

t

+1

MW 3

Well Construction Summary
-Outside N.E. Corner

site. South of Hydraulic Canal
Giound Lave«^_522Jt°-
Topof Casing..

Drilling Summary:
Tbee" Dentt* 33 ft> below around surface

Tena Testing

cue«g.
BH(a) 3 in. trf-eore roller

6" steel
(0ul Ted u

C-Caang S-
H.8'- 23' C1
23' . 33' si

M Q.Q2Q*' <Iot gaIvanITad
steel (Johnson UOP) V diameter

Cantraizm.

No. 25-40 mix weahad
send___________
Tvoe Port I end

Powdered bentonite
Volclev bentonite aellets
Protective steel casing with
oedlock

Construction TUns Log: 1982
FMsn

DriUng:
Insel 1 ina
6" casino

Geopnys. Logging.

U*ll
ion

Other

11-8

11-9

11-9

11-9

Time

1730

11-9

11-9

Tune

1A30

Developed with air compressor
'for aooroximetelv two hours

Comments:



H771 Well. HW8

Well Construction Summary
South B~*~r.——M—i 596.50 ft.

Adjaewit to Ford Blvd. Top of Casing. 598.20 ft.

«*

Cft

*•
•1

DrWng Summary:
TbajJOapfli. around surface

T«rra Test i no

CME 55
«« 3 in. trt-con« rej 1ar

OriMr

29

J
21'

6" StMl
oil Ittd uoon lAt Ton'

WM! Design*

Caring SMngf*): C-CMtag S-Sown
*1.7'- 29'_ C1
IF-39 -Sl_

GalvanizBd steel

CD

0

!ti 0.020"
staal (Johnson UOP) V diameter

•v «•-:i

o •

'39

Mo. 25-M) mix washed
sand___________
Tvoa Portland

b«ntontt«
Volelav bantonfta MlUts
Protaetiva steal casing with
Mdloek

Construction Tims Log:

Tmk

Installlno
6" casino

Well
Instal Tat ton

11-7

11-3

n -a
11-8

Tima

mo

1000

1300

1982
nnisn

Data

11-8

11-8

11-8

Tima 1

1000^

1 3QQ

WsH Dsvslopmsnt t
Oavelooad with atr ressor
for aooroximatelv two hours

L1
•e»

.7
:7
-7
B>

;r:T
•T

Comments: T

:r
T
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*

Well Constri
(Afialfrm 1* AmMte* West °* SIte on

Ransohoff Property

Drilling Summary:
Tn^rw** 57ft. below around surface

_f*_
e^We^Maett f̂ eVMVa^B^e *̂' O^

DrthV Brrmlf* r«nPrnh«

atg Mobil 880
tmtJt 5/9n. tri-cone roller

^-MM- - ••M--LJ ^leVAit WA^a***

6" steel
15nrterw /%ntmi iPv'^*^ uoon CfliilD?tl^'on^
W«ttOMign:

Casing String(s): C -Casing S-Screan

47' . 57' si
- .
- -

— ̂ *" *

- . -
Ciama r« fialven zed »t««1

V dtaMter
M

jcreen" ** Qr020" *'f7t a»i««nl?«d
steel (Johnson UOP) V diameter

32

CtfrtrafiMTf

PBtf "ill ''i' Mo* 25-^0 mix washed
sand

r*m«ftf Tvoe 1 Portland

mtMr Powdered bentontte
Volclav bentonite oellets
Protective steal casing with
oad lock

iction Sur
Gevation: Gioura

Top of

Construction

OnUng:
Installing
6" casino

Geophvs. Logging:
Casing:
Well

Instal 1 at ion

tt̂ ^^^M^ t̂Je^K m*^tDBmonnev 4wi
Filler Placement
^^_^_ f̂e^^^M^ ^^&^CiwieVning eVKi
•̂̂ •e^k^Aeb^ /̂ ek^ f̂lK^B*• rnrnBCOvVi w4VeTî

Other

Wel
nrra
* Level

I MW12

»ry
591 .9 ft

r̂ -î j 593. 4A ft

Time
SI

11-19

11-22

11-22

12-2

Log:
art

Time

0930

1430

1530

07^0

1982
n

Date

11-22

11-22

12-2

12-2

rush

Time

1430

1530

0730

noo

Well Development:
Developed with air comoressor
for approximately two hours

'
Comments:

\v vj i>i was xi



E Well. MW15

Well Construction Summary
E1«ctric p'*nt

, Adjacent Railroad Tracks
Giound
Top of

595. k ft.
{"••in

w

Drilling Summary;
TOBB* Pen»^8 ft. below around surface

Terra Test Ira

CHESS
In. trf-cone roller

§
u

OnVng
6" steel
(Dulled uoon "" to**'

I

28

H.S»- 28.5' C1
t8.5'- 38.5'

Galvanized steel

or
i

b-
N •
0«

38

Si. 0.020"
steel (Johnson UOP) V dlaeeter

Mo* 25-40 nix we
sand
Tvoe Portland

Powdered ben ton it*
Volclav bentonite oellets
Protective steel casino with
oadlock

iTInwLog: 1982 '
^*—; — *» ^^rmsn

OrMng:
Installlna
6" casino

Geophys-Logging

Ubtl
Instal 1 at ton

Other

11-22

11=23

11-21

u -

Time

08^0

1010

11-21

11-27

11-21

1 1-

Tune

0910*

100

1230

Wwl DajVeuopmont c
Developed with air comoressor

,1
•

n
i

for aporoximatelv two hours

:T

:T
:T
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r>1.2 We>ll MW16

Well Construction Summary
Kornvlak Be*e&on: Ground Level. 593.9 ft.

Prooertv. Adlaeant VIn* Street Top of Casing. 595.09 ft.

Drilling Summary:
9 ft.beloM around surface

Brooks 6«oProb«

Mobil 880«g_
BH(tyS.-6 in.tri-eona roller

" steel

W«U Design:

Casing Strings): C-CaeinQ S-Screen
.2'- 2Q.Q' C1

29.0'- 39.0' SI

Galvantzad «««•!
k" Hl

0-020" * '"*''
steel (Johnson UOP) 4" diameter

eiix washed
sand
Tvoe 1 Portland

Powdered bentonita
Volclav bentonite oellets
Protective steel casing with

d lo

Construction Time Log: 1982
FMsh

Tssk

OnUng:
Installina
6" casino

Geophye. Logging:

Well
Instal lat

Other

12-2

12-4

12-4

12-5

Time

UZiC

Date

17-i

12-4

12-4

12-5

Time

Well Development:
Developed with air compressor
for approximately two hours

Comments:
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.

I

32

s<_> I

-1.8' W-ll HW17

Well Construction Summary
Champion Paper

Property . Ird Street
Elevation: Oound L

Top ol Casing.
muml 595,8 ft.

ft. -

Drilling Summary:
ToM n*"**̂  ft. below around surf a

B

Tarra T««ffna

fntrl-con* poli«r

clean water

58

6" steel
(pulled uoon conn let ton!

LOQ-
Cating Strings): C-Casing S-Screen
+1.8'- 32* C1

32T. 4T

J
bo

Cl.
V dawter

0.020" slot a_lv»n
steal (Johnson UOP) 4" diameter

Centrafa

Mo. 25-40 mix washed
sand___________
Tvoe 1 Portland

Powdered1 bentonite
Volelav bentontte pellets
Protective steel casing with
padlock______________1

Construction Tim* Log: 1982
Finish -

Task

Orilng:
Installina
6" casino

Geophys. Logging:

Well
Instal 1 at inn

Other

11-17

11-18

11-18

11-18

Time

0830

1300

1400

1600

11-18

11-18

11-18

T«ne

1300̂

1400
•••̂ •••̂

1600

1030

Developed with air compressor
for approximately two hours

mments:
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Well Constri

Property at Black Street Bridge

Drilling Summary:
TottJ OtnttT' 67 f t. below around surface

tii

rvabr Brooks GeoProbe

.... Mobil B8Q
Rk/n 5.6In. trt-cone roller

» ~»- - B..U eloan wafnr

6" steel

Wan Design:

Casing Stringfs): C*Casing S- Semen
*O.S«- ?7« C1

57' - 67' SI -
-

. —

" " — —

• . •

M

« 0.020" slot oalvani?«d
steel (Johnson UOP) V diameter

52

O^^fW

RNerMlttTT' No* 25-llO nix washed
sand

r«Mf« Tvoe Portland

o»i» Powdered bentonite
Volclav bentonite oellets
Protective steel casing with
oad lock

iction Sur
Bevetion: Gfoura

Top of
_ •— . «<tConstruction

Tart

DrieYig:
Instal Una
6" casina

Geophys. Logging:

Wall
Instal 1 at ion

Other

Wel
nmc
4LMM1

1 nwig

iry
590. k ft.

•̂•Inn 591 23 ft11

Time
SI

12-6

12-9

12-9

12-10

Log:
art

Time

0830

1530

16.1-5

0815

1982
Fk

DM*

12-9

12-9

12-10

iwh

Tme

1530

1615

1730

1100

Well Development:
Developed with air come res so r
for aooroximatelv two hours

Comments:

\v v j iih njaa xi



F H.21 W«-ll MW20

1

Ul

Well Construction Summary
On Champ ton Paoer Bevetion: Ground «•—• 590.60 ft.

Property at Bio .-It Sfraof Rrtdqa Top of f-ttfpg 591 -80 ft

Drilling Summary:
be) low ground surface
ftt
D

am
et

er
ca

si
ng

va
nl

za
d

1

«o__SJ|_5L
3 In.tri-eona rolUr

15'

H

|
e
j

|18

6" StMl
(pull ad uoon emmlAtlon'

Casing String(«): C-
»1.2* - 20.0' C1
20.0'.

Casing S-Screen

Galvanizad
V diaaetar

t

•t 0.020" alot aalvanl
steel (Johnson UOP) 4" diameter

Mo. 25-40 mix washed
sand___________
Type I Portland

Powdttrad bent on it*
Volclav b«ntonita oaltats
Protactiva sta«l casing with
oad lock

Construction Tim* Log: 1982

Task
OrBng:
Installino
6" casino

Well
nstal 1 a* tan

CamanOngand

Oihar

11-19

11-21

11-21

11-21

Time

1U6

0845

0930

1230

Del*

11-2

11-21

11-21

11-21

Time 1

-n
0920

1130

1415

.1
to

:T
W«0 CfeveJopmtnt:
Davclooad with air conoressor

T

for aooroximatalv two hours

:T
Comments:

:T

:T
:T
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Wail MW21

Well Constn
Ijjcation <ff fffftf'Jt *n ^*rfc 't Confluenc
Hiani River £ Hydraulic Canal

.

Drilling Summery:
Tn*tn*p»M5ft. below around surface

£il

rMkr Terra Testing

Pt. CMC ee

pa t̂) 3 in. tri-coae roller

rj|Bjii|j Ri*« clean water

6" steel

Well Design:

Casing String(a): C-Casing S-Screen

26. 5'- 46. 5' S1 -
*

- -

— — ~ *

— . —

4" dlamter

Trreen «• 0.020" slot m1van>?«d
steel (Johnson UOP) V diameter

8?

Gentmfinfit

FfNer MalvriH "°- 25-40 nix washed
sand

CAM** Type 1 Portland

Ot*̂ r Powdered bentoniee
Volclay bentonite oellets
Protective steel casing with
oad lock

iction Sur
e Elevation: GffXjni

Top of

Construction

Task

OnVng:
Installina
6" casina

Geopnys. Logging:
Casing:
yell
Instal 1 at fan

Filter Placement

• Protective Ceeingr
Other

nmary
<i~_i 596.4ft .
r-—-, 597.85 ft.

Time
SI

Data

11-11

11-15

11-15

11-16

Log:
art

Time

1000

1400

1555

0930

1982
n

Data

11-15

11-15

11-16

11-16

rish

Time

1300

1555

0930

mo

Well Development:
Developed with air comoressor
for approximately two hours

'
Comments:
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Well. MW22

Well Construction Summary
i^^fcmarffH^^. In Park at Conf 1 uence PÛ «fc«. t*~~t i ——<

Miami River * Hydraulic Canal Top of
a ft.

597.35 ft. -

OrilQng Summary:
To**1 f^fi* 78 ft. below ground surface

Brooks GeoProbe

Mobil 880

Time Log:

Task

Installina
6" casino

aa(tj5.6in. tri-eone roller

fluU_£lSJO.
6" steel
(Dulled uoon enmDl«ifIon)

Geologic Log_X_ Geophysical
Casing Strings): C-Ca*ng S-Screen
H).4«.68' ci
«i_-ai-

Geophys. Logging:

latlon

Cementlnoeiid

Other

11-10

11-16

11-16

11-17

Tbnt

1420

1500

0930

1982
Finish

Time

11-16 1SQQ

11-16

11-1

11-1

1645

1200 '

.1
^

-1

Galvanized steel

0.020" «1ot
steel (Johnson UOP) 4" diameter

Well Development: |
Developed with air comoressor
for aooroxi mate 1v two

•

Comments:

hours -r
|

1

I
i

No. 25-40 mix washed
sand___________

Gtint>* Tvoe 1 Portland

Powdered bentonite
Volclav bentonite Del lets
Protective steel casing with
oad lock



DRILLING LOG

n* «^^^^^a |̂̂ ^^^^^M

North End
OWNBt.

>. HaalltonT

SURFACE BZVATDN:
TOTAL OVTM

ORUJNO Sl̂ S*5^8"1 OMUL** ..._._ DATECOMPAQ- Seotech UKTUTW Auoer na.n
Phil Plough

R. Naman/T. Drew

—--«^—'-"• J.W-

Randy Parsons

SKETCH MAP

NOTES:

-̂ ~-

b

14 -

15 -

•~' i a .10

•— -* t»Z4

_ 25 -

26 -

29

"~ 30 -

"" 34 -

^ 35 -

30

40

" 41 •

43 —

^
*<*

> ̂&

1

2

3

4

5

^
^

ss

ss

ss

ss

'&%
%&s^^

3
0
8

23
35
41

50/J

SO/!

34
SS

$^&^r OtaCRffTION/SOLCUSSinCATDN
*%^^ (COLOR, TEXTURE, STRUCTURES)

Auger to 14.5* Due to existing log for site.

•

Olive gray (5Y5/2) sllty clay, flrn.

9 18.5'. Change to gravelly cuttings.

Yellowish brown (1DYR5/6) f. gravelly ra.-c. Sand.

Water 9 27'

Dark to light yellowish brown (10YR5/4 to 5/6) grades f.-m.
sand to f. gravel 9 base of samole.

Yellowish brown (10YR5/4), m. sand.

Yellowish brown (10YR5/6), clayey f.-c. sand, some f. gravel.

* A4.T.M. O1«M SHEET _L_ OF



DRILLING LOG

WELL
LOCATION: NorthEn i._(•anrflton

Ma.
SURFACE ELEVATO*.

Nldeastern

TOTtLOffTH 60. S'

WATER LEVEL:.
OMLUNO 1<M9

Auger Sff%nJO-20-82
man. Randy PaArsons -

LOOBY:. R. Naman/T. Drew

SKETCH MAP

(COLOR, TEXTURE. STRUCTURES)

44 -

45 -

49 .

50 —

51 -

54 -

55 -

56 —

59 -

ou

61 -

6

7

8

9

ss

ss

ss

ss

56/f

27b//i

50
50/̂

46
54

Tarn owl sh brown (10YR5/4), c. sandy f. gravel, trace
silt/clay, trace c. travel.

Sane as sample 6.
•

Yellowish brown (10YR5/6). f. gravelly, m.-c. sand, tracesilt/clay, trace c. gravel.

Same as sample 8.

Discontinue sampling at 60.5'.
Construct MM-1 1n borehole.

• *ATJ» DIM SHEET _±_ OF



DRILLING LOG

Kornylak.
OWNER:.

Hawnton,
Property

44.8
SURFACE ELEVATION: WATER LEVEL:

DATE 10-22-82
BOM. Randv Parsons

R. Naman/T. Drew

SKETCH MAP

NOTES:

(^^
1

2

3

4

w

ss

ss

ss

ss

5s

^̂

3
3
3

1
li
8

2
3
2

35
ob
44

'$^&^^ C»CRrTION/SOi.CLASS*ICAT10N
&%T (COLOa TEXTURE. STRUCTURES)

Auger to 4.5'

Black (10YR2/1), sand and fines, fill

Sane as Sample 1.

Reddish brown (5YR5/3), m.-c. sand, trace
gravel, fill

No penetration.

Yellowish brown (10YR5/6), f. gravelly m. sand,
trace sllt/ciay. Irregular chest fragments

9

10

11

14

15

16

19

20

24

25
26

28
* AAT.lt DIM -L_OF_L



DRILLING LOG

KBJLIIUIMCT:.
LOCATION: __

W-2
Cornvl ak
'rooertv

SURMCC BJVATDN:. WATER UV&:.

Clniiflh

R. Haman/T. Drew

*"* 10-22-82
Randv Parsons

SKETCH MAP

28

29

30

31

34

35
36

39

40
4i

44

45

d&^

5

6

7

8

w
55

ss

as

SS

^̂

21
36
62

41

120

55

61

ml

^^^ (COLOR. TEXTURE. STRUCTURES)

Light yellowish brown (10YR6/4), f. gravelly ra.-c. sand.

DTW - 29.8'

T'eTldW Drawn (iuVko/o), n.-c. sanay T. grave i , trace
clay /si It, trace c. gravel at bottom of sample.

DTW - 32.3'
-

Pale yellowish brown (10YR6/4), to very pale brown (10YR7/4)
rn.-c. sand to f. gravel at base of sample.

DTW - 33.4'

Same as Sample 7.
DTW - 33.8' (10-ZZ-8Z)
DTW - 32.0' (10-25-82)
Discontinue sampling 9 44.8'.
Borehole backfilled to ground surface Mien canent/oentomte
grout.

• AJ.T.M. DIM SH6ET_£.OF.



DRILLING LOG

MUMM* OWNER:.
Park Adlac
laat over

rent Salmon.

TOTAL DEPTH—fll'
SURFACE ELEVATON:

JJIdeastern
Seotech .Auger 10-25

«. 10-26-821
9M1 rintiqh

R. Haman/T. Drew

Bandv Pardons

SKETCH MAP

4 -

5 -

6 -

9 -

10

11 -

14 —

15 -

16 -

19 -

25 -

4^>
r*

<*x•pf

\

2

T-

4

5

r^&r
*&>!*r

ss

ss

hss-

ss

ss

25<*<y^iHpV

6
7
8

10
11
18

3
5
7

3
6
g

3
3

rXaJ3-^5^ . DESCRIPTION / SOL CLASSIFICATION
^f^#^
r̂ ^ (COLOR, TEXTURE. STRUCTURES)

Auger to 4.5*

Yellowish brown (10YR5/4), f. gravelly f.-c. sand,
trace silt/clay.

Reddish brown (5YR4/4) to dark gray (5YR4/1) fill.

•

Block (10YR2/1) fill.

Bottom 2" yellowish brown (10YR5/4), sllty clay.

Yellowish brown (10YR5/6), v.f. sandy silt, some clay.

Yellowish brown (10YR5/6), sllty f. sand, trace clay.

• AJ.T.M, OUM SHEET_£_ OF.



ORIIJLJNQLOG

U-3
Pane Adjacent to

Mlairt River
Hamilton,
Ohio

3UWACX BJVATCN:
Mldtastern

TOTAL DBFTH___BH
WATBtUVBL:

R. Naaan/T. Dre»

SKETCH MAP

26

29

30

31

34

35

36

39 -t

41

44

45
46

49

50
51

(COLOR TEXTUHg. STRUCTURES)

*

7

a

TT

10

ss

aa

SS

Ss"

SS

18

?*

32
SS
56

45
82
95

36
62
44

19
bb
41

9 27' sand/gravel cuttings.

Light yellowish brown (10YR6/4), f. gravelly m. sand,
trace c. gravel.

Yellowish brown (10YR5/6) ra.-c. sandv f.-c. aravel.

Water 9 37.5'

Yellowish brown (10YR5/6), f.-c. gravel, trace silt/clay,
contains fossils.

Yellowish brown (10YR5/6), f. gravelly c. sand,trace c. gravel.

DTW-38.8'

Yellowish brown UOYK5/6), c. sandy f. gravel, trace
• AJ.TJ* DIM



DRNJJNGLOG

WELL NUMBER:. W-3
Park adjacent to

"great Miami River
OWNER:.

H«n1 1 ton .
Onio

SURFACE ELEVATION:.
_ _ Ideastern

COMPANY:

TOTAL DEPTH.
WATER LEVEL:

'lough HELPER

DATE

Parsons
1 O-9i-8Z

R. Nanan/T. Drew

SKETCH MAP

NOTES:

54 -

55 -

56 -

59 -

60 -

61

RA

65

66 -

70 —

71 -

74 •

75 -

76

- -

- -

&

11

12

13

14

IS

W

ss"

ss

ss

ss

ss

î&*siHXV

34
70
78

?7
50
54

6
11
18

13
53
163

8
50
61

«£x£?^^ OE9CRrTON/SC4LCLASSWCATON
f%T (COLOR. TEXTURE. STRUCTURES)

Reddish, yellow (7.5YR7/6), sllty v.f. sand.

DTW - 38.9*

Sane as Sanple 11.

DTW - 46.2'

Sane as Sanple 12.

DTW - 47.1'

Top sanple brown, (10YR5/3), clayey silt, trace sand
9 70.5'. brown, slltv c. sand.
DTW - 49.3'

....

Lignt yell owl sn Drown UQYRG/*;, r. gravelly m.-c. sand,
trace silt/clay.

* A4.T.M. OIMi SHEET _3_ Of.



DRUUNQLOG

W-3 OWNBfc.
Park Adjacent touysiTioM. Park AdJai

sreat mami mver
ton.

TOTAL OBFTH
SUHMCE ELfVATON:

mOeiStem
e^oteeh a Auoer r«>.
Ph^^ dmioh ___ MBiBim. Randv Parsons

R. Nanan/T. Ore*

SKETCH MAP

NOTES.

76
<£

••

•

•

a

«

•

«

*

•

- -

£

7T-

P
S3

^
S^J

30
7S
63

^^ a^^^^s^
DTW • 47.5'

Sane as Sanple 15, more clay botton sample.

DTW - 45.4'
Discontinue sampling 9 81'.
Borehole backfilled to ground surface with canent/bentonite
grout.

•
• AJ.TJI oins SHEET JL OF _4_



DRILLING LOG

Well NUMBER:
Adjacent to

12____
Haul!ton.
Ohio

TOTAL DEPTH.
WATER LEVEL:SURFACE ELEVATO*

OMJJNO glnfech6"1 OMUJNQ Auger DATE 10-27-COMPANY: **• Mtmr *"""Phil dough
R. Naaan/T. Drew

SKETCH MAP

4&&

I

2

3

4

b

^

SS

ss

ss

ss

•

22***\&si»jpv

12

56

5
11
15

15
31
56

28
177

35
75
94

>«V^^ OKSCR^nON/SOLCLASSriCATION
*%T (COLOR. TEXTURE. STRUCTURES)

Auger to 29.5'. Due to existing log for site.

Light olive gray (5Y6/2), C. sandy f. gravel, trace
c. gravel and clay/silt.

DTW - 28.1'

Olive gray (5Y5/2), $11 ty clay, very stiff.

Olive gray (5Y5/2), sllty clay, trace c. sand and f. gravel,
very stiff, partlnas vrfth tan silt.

DTW - 28.5'

Olive grav (5Y5/2), c. sandy f. gravel, trace c. gravel
and silt/clay

DTW - 31.9'

•

Olive gray (5Y5/2), in.-c. sand, some f. gravel.

DTW .- 32.2'

29

30

31

34

35

36

39

40

41

44 4

45

46

49

50

51 AJT.U DI SHEET __L OF _J_



DRILLING LOG

W-4
Adjacent to
HH-13——— tiJL

(Iton.

DATEAuqar n î i gn- 10-27-ffi
BJCT. Randv Parsons

R. Naman/T. Drew

SKETCH MAP

51
^^^

6

7

P

SS

ss

p
10
40
66

14
41
62

$43%^ OCaCMFnON/SOLOASttnCATION
*%T fOOtOH. TBXTUHg. amUCTUHBS)

•

Sane as sample S.
-

oitve gray (5Y5/ZJ, g.-c. gravelly m.-c. sand,
sane of gravel 1s pink granite.

Discontinue sampling at 61*. Borehole backfilled to
gmiinrt cnrfar* wil!h rflmmn'fc/hcHitnn-f *A grout.

* A4.TJL O1MI SHEET J_ OF _L



MILLING LOG

WELL NUMBER W-5
ectrlc Power
ant

ton .
IO

ELEVATO*.
TOTAL DEPTH.
WATER LEVEL

41 '

OPJLLMQ
COMPANY:.

ORUJNQ ..„.„ DATE ln_97 ft9urann- Auger n^i,«tv 10-27-82
HELPER: _______________

LOO BY:.

SKETCH MAP

4

5 -

6 -

9 -

10 -

11 -

14 —

15 -

16 '

19 -

20 —

21 -

24 •
ocZ5

26

4&#

1

2

3

4

5

?

SS

ss

ss

•ss

ss

^̂

4
4
10

3
3
15

3
3
3

1
2
4

WT.
ROC

$/&!!^^ OBSC«PTUM / SOL (XASSyCATON
1*%^ • (COLOR. TEXTURE. STRUCTURES):

Coal at surface.

Blank (10YR2/l)»n.-c. sand, trace f.-v.c. gravel,
contains coal fines.

Top 4 1n. yellowish brown f. sand.
Middle vellowlsh brown (10YR5/4). clayey silt.
Btoom 4 In. black (10YR2/1), coal fines and fragments.

Black (10YR2/1K coal fines and fraqments. trace f.
gravel, some orange chips.

Very drak gray (5Y3/1), sllty clay with Interbeds of
hi ark ma \ f rggMiit« .

Olive gray (5Y5/2) sllty clay, firm, contains roots and shell
fraqments.
At 26 ft. sand/gravel cuttings.

• AAT.M. DIM SHEET_1_ OF.



DRUJNQLOQ

UDCimOM:. •etrle Paumr tarmmm*. Hanri 1 ton

BUVATO*
TOTAL DEPTH__4L
WATER LEVEL:

10-27-82

LOOBY:.

SKETCH (MAP

29 -

30 •

31 •

34 -

35 •
«

39 •

40 —

41 •
m

«

•

•

•

^m ^m

mm ^m

^B ^m

mm ^m

•• ^m

*

7

8

55

ss

43
55
34

67/3

48

64

*

Olive gray (5Y5/2), f. gravelly m.-c. sand,
trace clay.

DTV - 28.8'

No recovery - OTW - 31.2'

Yellowish brown (10YR5/4), c. sandy f. gravel, some clay,
trace c. gravel.
DTU - 32.0'

Discontinue sampling 9 41'.

DTW - 31.8* on 10-28-82.

R^f**hnlH Karlf^lllaH fn gmund «ur"fjir* wi^h
cenent/bentonlte grout.

* AAT.M. OIOT SHEET _i OF



MEMORANDUM

TO: File

FROM: John T. Fleissner/GLO

DATE: April 25, 1983
(Revised December 12, 1983)

SUBJECT: Chem-Dyne Site Remedial Investigation
Initial Groundwater, Soil, Surface Water and
Sediment Investigation
Phase I - Subtask 3-1

JOB NO: W65310.CO

INTRODUCTION

A soil and groundwater sampling effort was performed from
April 4 through 13, 1983, at the Chem-Dyne site ir Hamilton,
Ohio. Sampling was performed both onsite and offsite by
personnel from CH2M. HILL and Environment and Ecology, Inc.
(E&E) as planned by U.S. EPA personnel. This work was
performed in partial satisfaction of Contract No.
68-01-6692, Work Assignment No. 21.5M10.0, Subtask 3-1. To
expedite completion of this portion of the Work Assignment,
verbal authorization from the Contract Officer was received
pursuant to CH2M HILL letter of March 31, 1983.

PURPOSE

The purpose of the sampling effort was to gather additional
data to investigate seasonal variations of grour.dwater
levels and contamination at the site and document conditions
prior to Superfund removal (IRM) activities scheduled to
begin May 1. The general scope and timing of this sampling
activity was determined by U.S. EPA.

SCOPE

The scope of the sampling effort at the Chem-Dyne site
included the following samples:

o One private well (Vaughn Building Company)
o Twenty-one groundwater wells (monitoring well

MW-14 was not sampled)
o Six groundwater field blanks
o Two laboratory blanks
o Three groundwater duplicate samples



o Ten onsite soils
o Four offsite soils
o Two surface water (Ford Hydraulic Canal)
o One sediment (Ford Hydraulic Canal)
o One storm sewer water

All groundwater samples were taken from existing groundwater
wells. Based on the available mapping of the site vicinity,
4 of the groundwater wells are onsite and 18 groundwater
wells are offsite. One of the offsite wells, MW-14, could
not be sampled.

All of the water and soil samples were analyzed for the
inorganic and organic constituents included in the routine
analytical packages by the U.S. EPA contract laboratories.
All samples collected during this effort were analyzed by
California Analytical Laboratories, Inc., 5895 Power Inn
Rd., Sacramento, California 95824.

In addition to the routine analysis, six of the onsite soil
samples were also collected for special analytical services
(SAS) to determine 2, 3, 7, 8-TCDD, i.e., dioxin. The
special analytical service was arranged by U.S. EPA who also
selected the "isomer specific" analysis. The SAS laboratory
selected was California Analytical Laboratories, Inc.

PERSONNEL

The sampling team included personnel from CH2M HILL and E&E,
Inc. as follows:

CH2M HILL

Larry A. Holm, Project Manager/GLO
John T. Fleissner, Project Engineer/GLO
Bill Faught/CVO
Tom A. Gilgenbach/GLO

E&E, Inc.

George Gartseff
Fred Swed
Nancy Aungst

Additional personnel from the U.S. EPA and Ohio EPA were
also involved in the sampling effort. Mr. Joseph F. Keeley,
U.S. EPA, was at the site April 4 through midday April 6.
Keeley directed the sampling procedures and protocol for
groundwater sampling. He delivered the Johnson-Keck
submersible pump used to purge and sample the monitoring
wells. Mr. Don Brxice, U.S. EPA, and David Strayer, OEPA,
were onsite April 12 and selected all locations for soil
sampling on and offsite. Bruce also selected the depth of



each soil sample and the analysis to be performed on all
samples. Finally, Bruce also selected the locations for
canal water and sediment samples from the Ford Hydraulic
Canal north of the Chem-Dyne site.

GROUNDWATER SAMPLING PROCEDURE

MONITORING WELL SELECTION

The monitoring wells sampled during this effort were
received by Joe Keeley, U.S. EPA. These monitoring wells
included wells installed in 1981 by E&E, Inc. during FIT
activities and wells installed by Roy F. Weston in 1982.

Monitoring wells installed by E&E, Inc. were 2-inch diameter
wells. Well logs were available for each of these wells.
The monitoring wells installed by Roy F. Weston were 4-inch
diameter wells. Well logs were not available for these
wells at the time of this sampling effort.

The locations of all monitoring wells are shown in Figure 1.

MONITORING WELL SAMPLING

General Well Sampling Strategy

The general well sampling strategy was to obtain a
representative sample of the local groundwater and minimize
contamination of both the monitoring well and the sample.

Before sampling began, Joe Keeley suggested the order of
well sampling based upon sampling the least contaminated
wells first and moving progressively toward the most
contaminated wells. The order of monitoring well sampling
determined by Keeley was as follows:

1. MW-1 12. MW-16
2. MW-2 13. MW-8
3. MW-3 14. MW-11
4. MW-21 15. MW-4
5. MW-22 16. MW-7
6. MW-20 17. MW-13
7. MW-19 18. MVJ-12
8. MW-14 19. MW-5
9. MW-15 20. MW-6
10. MW-17 21. MW-9
11. MW-18 22. MW-10

Well Sampling Equipment

Two types of sampling equipment were used to sample the
monitoring wells. A stainless steel submersible pump
(Johnson-Keck Model SP-81, Serial Number 141) was used to



purge and pump out samples (except volatile organics) at
most of the monitoring wells.

A 2-inch stainless steel bailer was used for monitoring
wells MW-9 and MW-6 because the submersible pump did not fit
all the way down the well into the screen section. The
bailer was also used at MW-5 based on experience at MW-6.
(At MW-14, the bailer was also tried but failed to pass down
through the well to the screen section. Thus, MW-14 was not
sampled.)

Well Depth and Water Surface Measurement

Before purging the monitoring wells, the total depth of the
well and the location of the groundwater surface were
measured. The total depth was sounded with a stainless
steel weight and monofilment line. The water surface was
measured with an M-scope. A fiberglass or steel tape was
used for measurement of the sounding and M-scope wire. All
measurements were made from the top of the well casing.
Table 1 contains the well measurement data from both this
Phase I work and previous work by Roy F. Weston in
December 1982.

The well sounding equipment and M-scope were decontaminated
after each use by rinsing the equipment through the TSP,
acetone solution, and distilled water described on the next
page.

Well Purging

Each monitoring well was purged prior to taking the
groundwater sample. For simplicity, the volume of purge
water at each well was based on the total depth of the well,
either shallow or deep, and either one 15-minute duty cycle
or three consecutive 15-minute duty cycles, respectively, of
the sampling pump. This procedure was selected by Keeley.

The routine for pump operation during well purging was based
on the constraints of the pump itself. The submersible pump
has a normal duty cycle of 15 minutes and an approximate
discharge flow rate of 1.0 gpm. After 15 minutes of
operation, the pump must be idle for a minimum of 5 minutes
for pump and motor cooling. The pump was operated for
either one or three duty cycles, depending upon the well
volume, prior to sampling.

During well purging, the pump was periodically moved within
the water column from top to bottom to distribute the source
of purge suction.



Well purge water from each well was collected in 55-gallon
drums, each of which was disposed of on Chem-Dyne site
within the locked site fence.

Well Sampling

Most of the monitoring wells were sampled with the
submersible pump. At these wells, the submersible pump was
used to take the samples for base/neutral, acid, and
pesticide organics, metals, and cyanide. At three wells
MW-13, MW-12, and MW-10, the pump was also used to take a
duplicate set of samples for volatile organics. As the
routine procedure, samples for volatile organic analysis
were taken with the stainless steel bailer at all monitoring
we11s.

Three of the monitoring wells, MW-9, MW-6, and MW-5, were
purged and sampled completely with the stainless steel
bailer. The bailer was used only when the submersible pump
could not be used.

Samples were collected by filling the sample bottles
directly from the sampling pump discharge line or the
bailer. All sample fractions for metals analysis were
filtered through a 0.45u filter prior to preservation.
Sample fractions for metals were preserved with nitric acid
and fractions for cyanide were preserved with sodium
hydroxide.

Decontamination

Decontamination procedures included steps to avoid contam-
ination of the sample and well and to minimize carry over of
contaminants from one well to another. In summary, the
steps used to minimize contamination were as follows:

o Sample from the least to most contaminated wells
based on previous groundwater data.

o Decontaminate the outside of all equipment used in
the wells including depth sounding weight and
line, M-scope, sampling pump (or bailer) and
discharge line after each well sampling.

o Decontaminate the inside of the submersible pump
by pumping decontamination solutions in sequence
through the pump after each well sampling.

o Purge each monitoring well prior to sampling.
This not only removes stagnant water in the well
but also pumps out any contamination carried into
the well and pumps decontamination solution out of
the pump discharge line.



Three solutions were used in sequence to decontaminate well
sampling equipment. These solutions were trisodium
phosphate and distilled water, acetone and distilled water
(approximately 20 percent acetone V/V), and distilled water
rinse. To decontaminate the inside of the sampling pump and
line, each solution was pumped for 60 seconds through the
pump and discharge line. Decontamination solutions were
typically used for two wells and then disposed of.

The decontamination procedure for gloves used to handle
equipment was washing in TSP solution followed by tap water
rinse.

The spent decontamination solutions were combined with the
purge water in 55-gallon drums and disposed of onsite. Each
drum was marked with the date and the words "Purge and Decon
H2O" using orange spray paint.

SOIL SAMPLING PROCEDURE

SOIL SAMPLE LOCATION SELECTION

All offsite soil sampling locations were selected on
Tuesday, April 12 by Don Bruce of U.S. EPA with David
Strayer of OEPA. They selected the soil sample locations
based on their knowledge of the site history and former
operations.

Offsite Sampling Locations

Soil samples were taken at four offsite locations:

o A backyard garden at a private residence, 547 N.
Fifth St.

o Vicinity of second base on hardball diamond in
southeast corner of athletic field east of the
site.

o South of the Nimrod Industries building truck
parking area, in the northwest corner of the
cleared field.

o Same as above; in the northeast corner of the
cleared field.

These offsite sampling locations are shown in Figure 2.

At each of the four offsite locations, soil samples were
taken from the top layer of soil, approximately 0 to 2
inches in depth. The soil in a 1-square foot area was mixed
with a stainless steel spoon to homogenize the sample.
After mixing, two 8-ounce wide-mouth glass sample jars were



alternately filled with spoonfuls of soil until each jar was
filled.

Onsite Soil Sampling Locations

Onsite soil sampling locations were selected by Bruce and
Strayer accompanied by Aungst who performed continuous air
monitoring by HNU because all three worked using air
purifying respirators. Onsite sampling locations were
staked and flagged. Locations were recorded on the
established site grid coordinate plan which is shown in
Figure 3. The onsite soils sampling work was performed late
Tuesday and Wednesday afternoon, after both Bruce and
Ptrayer left the site.

SOIL SAMPLING

General Strategy

All soil sampling, both onsite and offsite, was performed as
directed by Don Bruce, U.S. EPA. In general, offsite
samples were all taken first followed by onsite samples
which were taken over a period of 2 days. A summary of the
soil sample locations, depths, analysis, and comments is
given in Table 2.

Equipment

Soil sampling equipment consisted of stainless steel spoons,
a small shovel, and wide-mouth 8-ounce sample jars. Soil
samples were simply prepared and placed in the jars using
the stainless steel spoons. If the sample was taken below
the surface, then the small shovel was used to excavate to
the desired sampling depth.

SAMPLING AND DECONTAMINATION TECHNIQUES

Soil samples were collected by filling the 8-ounce wide-
mouth glass jars (either two or three jars total for each
location) alternately by using a stainless steel spoon.
After each jar was filled approximately three-fourths full,
it was covered with a teflon-lined cap. After sampling at
each location, the stainless steel spoon was either
discarded or decontaminated. When the shovel was used to
excavate to a shallow depth prior to sampling, the shovel
was decontaminated after use at each sampling location.

The decontamination procedure used for the shovel and
stainless steel spoons consisted of washing in TSP solution,
rinse in pure acetone, and a final rinse in distilled water.



CANAL AND STOPM SEWER SAMPLING PROCEDURE

CANAL SAMPLING

Two water samples and one sediment sample were taken from
the Ford Hydraulic Canal north of the Chem-Dyne site. The
purpose of these samples was to look for any contamination
in the canal potentially caused by drainage from the
Chem-Dyne site.

Sampling Locations

The water and sediment sampling locations were chosen to
obtain samples upstream and downstream of the storm sewer
discharge from the Chem-Dyne site. Locations were selected
by Don Bruce. One upstream water sample was taken and one
water and sediment samples were taken downstream. The
approximate locations of the canal samples are shown in
Figure 2.

The location of the storm sewer shutoff gate vault is also
shown in Figure 2.

Sampling Technique

The canal water samples were obtained by dipping the
respective sample bottles directly into the canal water from
the shore. Water samples were taken approximately 1 to 2
feet from the shore in moving water.

The canal sediment sample was obtained by scooping sediment
from the canal near the north shore by using a stainless
steel spoon. Sample jars were filled alternately until each
was three-fourths filled.

STORM SEWER SAMPLING

In addition to the canal samples, one water sample was
collected from the storm sewer which drains beneath the
Chem-Dyne site.

The water sample from the storm sewer was collected from the
vault for the shutoff gate, immediately north of the site.
The location of the vault is shown in Figure 2.

The storm sewer drainage water was collected by placing a
3-gallon plastic pail, lowered on a rope, near the
stormwater discharge pipe visible in the shutoff gate,
immediately north of the site.

SAMPLING CHRONOLOGY

The following chronology summarizes the major activities and
events for each day of site sampling work at Chem-Dyne from
April 4 through April 14.

8



April 4, 1983, Monday

The sampling team traveled to the site. Holm met with
Keeley and visited the site and vicinity to locate onsite
and offsite wells. Holm and Keeley also discussed the
general approach to well sampling and summarized the known
information on the monitoring wells.

April 5, 1983, Tuesday

Team: Larry Holm, CH2M HILL
John T. Fleissner, CH2M HILL
Tom Gilgenbach, CH2M HILL
Bill Faught, CH2M HILL
George Gartseff, E&E Inc.
Fred Swed, E&E Inc.
Nancy Aungst, E&E Inc.
Joe Keeley, U.S. EPA

Samples obtained: None. Tuesday was used for site setup
and preparation.

Comments: None.

April 6, 1983, Wednesday

Team: Same as Tuesday. Keeley forced to leave site at noon
because of personal situation at home.

Samples obtained: Vaughn Building Company private well.

MW-2
MW-1
MW-3
Distilled water blank
Pumped distilled water blank
Field blank

Comments: MW-2 was sampled before MW-1 because team set up
first at MW-2. For MW-3, the filtered sample was preserved
and marked for CN analysis and the unfiltered sample was
preserved for metals.

April 7, 1983, Thursday

Team: Larry Holm, CH2M HILL
John T. Fleissner, CH2M HILL
Tom Gilgenbach, CH2M HILL
Bill Faught, CH2M HILL
George Gartseff, E&E Inc.
Fred Swed, E&E Inc.
Nancy Aungst, E&E Inc.



Samples obtained: MW-21
MW-22
MW-20
MW-19
Field Blank

Comments: Joe Baker and Don Bishop from Miami Conservancy
District, arrived at MW-22 and gave Fleissner the key to the
storm sewer vault.

April 8, 1983, Friday

Team: Same as Thursday, April 7, 1983.

Samples obtained: MW-15
(MW-14 attempted but no sample obtained)
MW-17
MW-18
Field Blank

Comments: MW-14 was discovered to have approximately 18
inches of static water; however, neither sampling pump nor
bailer would fit into the well screen section. MW-14 also
found unlocked and uncovered.

April 9 and 10, 1983, Saturday and Sunday

Sampling crew remained in Cincinnati. CH2M HILL personnel
purchased disposables and laundered coveralls on Saturday.

April 11, 1983, Monday

Team: Same as Friday, April 8, 1983.

Samples obtained: MW-16
MW-8
MW-4
MW-11
MW-7
MW-13
MW-12
Field blank

Comments: Five coolers shipped from the site via Federal
Express.

April 12, 1983, Tuesday

Team: Same as Monday, April 11, 1983.

Don Bruce, U.S. EPA
David Strayer, Ohio EPA

10



Samples obtained: OS-1 (offsite soil)
OS-2 (offsite soil)
OS-3 (offsite soil)
OS-4 (offsite soil)
MW-10
MW-9
SS-1 (onsite soil)
SS-2 (onsite soil)
SS-3 (onsite soil)
SS-4 (onsite soil)
Field blank

Comments: Onsite and offsite soil sampling locations
selected by Don Bruce and Dave Strayer. Onsite locations
were staked and flagged by Bruce and Strayer.

April 13, 1983, Wednesday

Team: Same as Monday, April 11, 1983

Don Bruce, U.S. EPA

Samples obtained: Upstream canal water
Downstream canal sediment
Storm sewer water
MW-6
MW-5
Field blank
SS-5 (onsite soils)
SS-6 (onsite soils)
SS-7 (onsite soils)
SS-8 (onsite soils)
SS-9 (onsite soils)
SS-10 (onsite soils)

Comments: Bruce left site at approximately 1310. Onsite
soils sample locations were staked and flagged by Bruce and
Strayer on the previous day.

FIELD DATA SUMMARIES

The field data are presented on several tables which follow.
These data are included without observations or evaluation
since more data will be generated from future sampling
efforts. Data evaluation will be performed after all data
are available under Task 5, Site Investigation Analysis in
the final work plan.

The field data summaries include the following tables and
figures:

o Figure 1 - Monitoring Well Locations

11



o Figure 2 - Offsite Soil, Storm Sewer, and Ford
Hydraulic Canal Sampling Locations

o Figure 3 - Onsite Soil Sampling Locations

o Table 1 - Monitoring Well Data Summary

o Table 2 - Onsite and Offsite Soil Sample Data
Summary

o Table 3 - Inorganic Analysis of Groundwater and
Surface Water

o Table 4 - Organic Analysis of Groundwater and
Surface Water

o Table 5 - Inorganic Analysis of Soil and Sediment

o Table 6 - Organic Analysis of Onsite Soil

o Table 7 - Organic Analysis of Offsite Surface
Soils

o Table 8 - Organic Analysis of Ford Canal Sediment
and Water

o Tentatively Identified Compounds detected in soil
and groundwater samples are presented in
Appendix B.

GLT414/9
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Table 1
PHASE I MONITORING NELL DATA SUMMARY CHEM-DYNE SITE

APRIL 6-11, 1983
HAMILTON, OHIO H65310.CO

PREVIOUS DATA NED DATA
WELL NUMBER

MH-

MH-1
HH-2

MH-3
MN-4

MH-5
HM-6

HH-7
MH-8

MM-9
HH-10

MH-U
MH-12

MH-13
NH-14

HH-15
MM-16

NH-17
MH-18

MH-19
MH-20

MH-21
MH-22

As-Installed

(Heston)
(Heston)

(Heston)
B-9

B-16
B-14

B-8
(Heston)

B-15
B-17

B-12
(Hcston)

B-ll
B-J5

(Heston)
(Heston)

(Heston)
B-3

(Heston)
(Heston)

(Heston)
(Hcston)

Estimate,!
Elevation Static Hater

Top nf Casing Volu*e
(feet) (cubic/feet)

591.09
591.49

591. IS
593.20

591.91
59J.49

593.59
598.20

593.11
591.84

598.66
593.44

593.47
594.66

595.89
595.09

597.55
596.90

591 . 23
591.80

597.87
597.35

2.8
0.54

0.51
0.04

0.04

0.10
0.35

0.14

0.13
2.65

0.08

0.16
0.17

0.45
0.10

J.75
0.88

0.92
3.57

Hater Elevation
Elevation Top of Casing
(feet) (feet)

563.59
563.67

563.95
563.44

563.60
562.79

563.36
563.20

563.16
563.27

563.05
563.11

563.30
563.62

563.41
562.42

560.68
562.41

560.72
561.89

561.39
560.31

591.12
591.52

591.14
592.89

591.62
592.19

593.30
597.91

592. B3
591.58

598.36
593.18

593.20
594.39

595.56
594.81

597.32
594.65

591.42
592.02

598.06
597.57

Date of
Measure-
Bent

4/6/83
4/6/83

4/6/83
4/11/83

4/11/83
4/12/83

4/11/83
4/11/83

4/11/83
4/12/83

4/11/83
4/11/83

4/11/83
4/8/83

4/8/83
4/11/83

4/8/83
4/8/81

4/7/83
4/7/83

4/7/83
4/7/83

Static
Mater b Elevation

Elevation bottom of well
U«*t) (feet)

564.29
564.44

564.64
564.14

564.61
564.51

564.38
563.91

563.83
564.50

564.19
564.35

564.18
564.14

563.89
563.14

561.15
563.32

559.79
562.60

562.23
.560.90

530.00
556.40

554.97
559.31

557.04
560.61

559.13
556.83

558.16
556.00

558.69
534.76

560.20
562.81

555.56
553.74

553.32
556.73

524.71
551.19

549.81
511.57

Initial KNU Reading
In Casing

(PDB) Coaacnts

Less than 1.0
Less than 1.0

Less than 1.0
Less than 1.0

Cover In place but no padlock
14.0 Padlock In place but no cover

5.0 to 10
1.0 to 1.0

3.0

1.0 to 1.5
11.5

Less than 1.0
Bare casing; no lock cover

10 to 17
1.0 to 1.0

Less than 1.0
5.0 to 6.0

9.0
1.0 to 1.0 Ho casing cover In place

Less than 1.0
7.0 to 8.0

Hater elevation before [umplnq December 6, 7, and 8, 19B2.
Hater elevation before puNpInq April 6, 7, 8, 11 and 12, 1983.
Previous elevation was used In this calculation as the standu)|x? was sawed
off after Measuring I ho water level and prior to the survey.

G..T414/11-1



Soil Sample Number

OFFSITE SOIL SAMPLES

OS-1

OS-2

OS-3

OS-4

ONSITE SOIL SAMPLES

SS-1
SS-2
SS-3
SS-4
SS-5
SS-6
SS-7
SS-8
SS-9
SS-10

Table 2
OFFSITE AND ONSITE SOIL SAMPLE DATA SUMMARY

CHEM-DYNE SITE
APRIL 11-12, 1983
HAMILTON, OHIO

H65310.CO

General Location
Description

Backyard garden
547 K. Fifth St.

2nd base SE corner field

South of Nimrod NW corner
of field

South of Nimrod NE corner
of field

Grid B-4
Grid 1-2
Grid C-2
Grid 1-7
Grid N-9
Grid R-7
Grid T-7
Grid V-ll
Grid Y-ll
Grid U-12

Approximate
Saaple Depth, in.

0-2

0-2

0-2

0-2

SelectedaAnalysis

A, B

A, B

A, B

A, B

6"
6"
6"

0-2
0-2
0-2
0-2
0-2
0-2
0-2

A,
A,
A,
A,
A,
A,
A,
A,
A,
A,

B
B
B
B
B,
B,
B,
B,
B,
B,

C
C
C
C
C
C

Comments

Very compacted granular fill
could not sample deeper

Very compacted granular fill
could not sample deeper

HNU <1.0 ppm imm above soil
HNU <1.0
HNU <1.0; some clayey mat
Sample from under water

Notes:

a)
A - Routine CLP analysis for organics in soil.
B - Routine CLP analysis for inorganics in soil.
C - Special analytical service for 2,3,7,8 - TCDD in soil.

GLT414/12



Table 1 (Page 1 of II
SUMMIT Or INOMJW1C ANALYSES OF GROUNMUTER AND SURFACE HATER AT CHDI-OYNE

I - HTDBOGEOUX31C STUDY
CASE NO. 1608

April 4-14, 1983
N6S310.CO

Constituent*

Alualniw
Chrcwlim
Barlim
BeryUlw

CadBlun
Cobalt
Copper
Icon

Lead
Nickel
Manganese
line

Boron
Vanadliai
Arsenic
Antlaonf

Seleniue,
Thai HUB
Mercury
Tin

Sliver
Cyanide

MN-1

< 100
< 10

< 100
< $

< 1
< 50
< SO
< SO

< $
< 40
< IS

1,900

160
< 200

< 10
< 20

< ]
< 10

< 0.2
< 20

< 10
< 10

m-2

< 200
< 10

< 100
< S

< 1
< SO

54
2,200

< S
< 40
120

1,100

3 SO
< 200
< 10
< 20

< 2
< 10

< 0.2
< 20

< 10
< 10

NN-3b

< 200
12

ISO
< 5

l.S
< SO
< so

7,800

96
< 40

220
5,800

430
< 200

< 10
< 20

< 2
< 10

< 0.2
< 20

< 10
< 10

MN-4

< 200
< 10
650
< 5

< 1
< SO
< SO

4,200

< S
< 40
260
31

280
< 200

< 10
< 20

< 2
< 10

< 0.2
< 20

< 10
< 10

HH-S

< 200
< 10
400
< S

< 1
< so
< so
< so

< S
75

2,100
ISO

600
< 200
< 10
< 20

< 2
< 10

< 0.2
< 20

< 10
< 10

•"-«

< 200
< 10
190
< S

< 1
< SO
< SO
< so

< S
< 40

SSO
1,400

450
< 200

< 10
< 20

< 2
< 10
0.2S
< 20

< 10
14

HH-7

< 200
< 10
160
< S

< 1
< SO
< SO

1,940

< S
< 40

2,750
32

300
< 200

< 10
< 20

< 2
< 1O

< 0.2
< 20

< 10
< 10

•H-B

< 100
< 10
180
< S

< 1
< so
< so

7,400

< S
< 40

48
3,100

340
< ZOO

< 10
< 20

< 2
< 10

< 0.2
< 20

< 10
< 10

NN-9

< 200
< 10
420
< S

< 1
< SO
< SO
< SO

< 5
< 40

74
190

410
< 200

< 10
< 20

< 2
< 10

< 0.2
< 20

< 10
23

NH-10

< 200
< 10
370
< S

< 1
< SO
< so

4,700

< S
< 40

2,200
78

700
< 200

14
< 20

< 2
< 10

< 0.2
< 20

< 10
14

Duplicate
Ml- 10

< 200
< 10
36O
< S

< 1
< SO
< SO

S.200

< S
< 40

2,300
90

720
< 200

13
< 20

< 2
< 10

< 0.2
< 20

< 10
42

MH-11

< 200
< 10

< 100
< S

< 1
< SO
< SO
< SO

< S
< 40

48
43

560
< 200

< 10
< 20

< 2
< 10
l.S

< 20

< 10
< 10

HH-12

< 200
< 10

1,600
< S

< 1
< SO
< so

7,700

< S
< 40
120

5,900

S40
< 200

< 10
< 20

< 2
< 10

< 0.2
< 20

< 10
< 10

Duplicate
MH-12

< 200
< 10

1,700
< S

< 1
< SO
< SO

8, ISO

< 5
< 40

120
6,500

SSO
< 200

< 10
< 20

< 2
< 10

< 0.2
< 20

< 10
19

NH-13

< 200
< 10
190
< 5

< 1
< SO
< 50
< SO

< S
< 40
160
38

540
< 200

< 10
< 20

< 2
< 10
1.1

< 20

< 10
< 10

GLT414/36-1
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Table 3 (Page 3 of 31
SUMMARY OF INORGANIC ANALYSES OF GROUNDHATER AND SURFACE HATER AT CHEM-DYNE

PHASE I - HYDROGEOUXHC STUDY
CASE NO. 1606

April 4-14, 1963
H6S310.CO

Constituent*

INTERIM PRIMARY h
DRINKING HATER STANDARDS0
HaxlMui Concentration

EPA MIBIEHT HATER QUALITY
CRITERION (for protection flf
freshwater aquatic llte) ' '

Chronic

ChroBtiw
Barlw
Berylllin

CtOmlum
Cobalt
Copper
Iron
Lead
Nickel
Manganese
Zinc

Boron
Vanadlw
Arsenic
Antlsony

SelenUn
Thai lion
Mercury
Tin
Silver
Cyanide

50
1,000

10

SO

50

10

2

50

NCA

112)

(77)

1(72)
(5,067)

1969)

440
NCA

260
NCA
4.1

(401*
52

NCA

10.10)

15.6)

(87)
(263)

47

NCA
NCA

15
NCA
0.2

NCA
3.5

*A11 concentrations are enpressed as ug/1.
"Safe Hater Drinking Act of 1974.
J1980 CPA AMBIENT HATER QUALITY CRITERIA.
Values vlthln parentheses are derived fro* the following equations:
Calculations assuaw water hardness value of 376 mq/l

eNCA denotes no criterion available.
GLT414/36-3

Cadalus,:

Copper:
Lead:

Nickel!

Silver:
Zinc:

acute
chronic
acute
acute
chronic
acute
chronic
acute
acute

exp (l.OS
exp (l.OS
exp (0.94
exp (1.22
exp (2.35
exp (0.76
exp (0.76
exp (1.72
exp (0.63

In (hardness)
In (hardness)
In (hardness)
In (hardness)
In (hardness)
In (hardness)
In (hardness)
In (hardness)
In (hardness)

- 3.73)
- 8.53)
- 1.23)
- 0.47)
- 9.48)
* 4.02)
* 1.O6)
- 6.52)
* 1.95)



Coapound,a,b H-l

Acid Coapoundi, ua/1

2,4-dlmthrlphenol
2-nltrophenol
2,4-dlnltrophenol
phenol

Baaa/Hautral Coapounda. uq/1

bli(2-chloroethrl(ether
1,2-dichlorobentene
1-3-dlchlorobentene
1,4-dlcblorobenienc
tsophoron*
heiacklorocyclopentadlcnc
naphthalene
bl«()-ethrlh«rl)phthalate
bentrl butyl phthalat*
dl'H-but]fI phthalate
dl-n-octyl phthalate

Volatile*, ng/1

H-2

Table 4 Ipag* > »' '>
SIMURY OF FRIORin POLLUTANT OMHIIC MMUSIS OF GROUNDMATER AMD SURFACE HATER

AT CHEM-DYME nun i - HHWOGEOLOGIC STUDY
CIM HO. 1608

MKIt C-ll, 1983
HCS110.CO

HONITORING HELL

HH-4 HH-5 -7 HH-B MN-9 HH-10 HH-10

2DK

1DK 320 J6O

170 290

10K

10R

110
10K
11
10K

10K
10K

10K

100 NA
10K KA
11 MA
10* HA

HA
NA
NA
HA
MA
HA

HA
HA
HA
HA

NA
NA
NA
NA
NA
NA
HA
HA
NA
NA
HA

beniene
carbon tetrachloride
cblorobmtene
1,2-dichloroathane
1,1,1 -trlchtoroetham
1,1-dlchloroetham
1,1,2-trlcnloroethane
1,1,2, J-tet racti loroethane
chloroatbane
chlorofom

OLT432/M-1

SK SK

140

69O

39 S3 3«0
15 5,100 1,100

110
28 US
90 120 1,400
12 94
45 25
62 63

180 15,000 5,000

1,200
340
230

1OOK
2,400
3,400

240
6,400
5,100

460
480
110

3,500
5,800

310
7,200
5,300

WO
410
11O

3,400
5,700

340
7,500
5,800

19
10X

S
10K

440 1,500 2,200 2,200



T«bl« 4 (Page 2 of 9)

•OMITDRING HELL

VoUtlUl Icontlmud)

1.1-dlctalorMtbMM
tr*os-1.2-dlcfaloro«tb«M
1.2-dlcblorpropiM
•tbylb«n»*M
••thyten* chloride
broMdlchloroMthaiM
fluortrldiloroMtbaM
cblorodlbroBOMtbaiM
t«tracbloro*tb«M
tOllMIM

trlchlo»tb*iM
vinyl cblorld*

Ptstlcloel, ug/1

dlcldrln
4,4t-M>T
4,4>-ODE
4,4'-DOO
a-cadosul(an
b-radosulfan
•ndrln
•-BHC
b-BHC
d-BHC
4-BHC (llndaml
r-BHC

Monprlorltr Pollut«at»
Hataraoui Substances, ug/1

bcnsolc acid
]-B«tbylpb*nol
4-wtbylpbtool
•catom
]-butanon*

GLT432/56-1

•••*

•90
17

100

HH-7

17

300

H-9 MM-10

SK
5

75
10

60
I

92

0.10

20

5K

5K

SK
5K

1,000
33,000

520

2.100
4,200

10,000

i.aoo
12,000

40
860
280

2,900
4.IOO
9,5OO

150

1,800
32,000

100K
920
260

100*

2,900
5,000
9,600

120

MA

MA
MA
MA
NA
MA
NA
MA
NA

MH-12

SK
51

SK
SO

9
12
44

I OK

10
18
43

10K

0.08

100K

50

190
11
50

110 650 27,000
4,500

190
11
50

200
550

MA
100
930

SK
7

10

NA
NA
NA
HA
NA
NA
NA
NA
NA
NA
HA
MA

NA
HA
NA

10 92

o



Table « (Page 1 of 9)

KMiimma NELL
Pimped Pumped

Dupllc. V0» . Oupllc. VOA
'"'____ MH-1 HH-2 MH-3 HH-4 MI-5 !•-« HH-7 nH-B HH-9 MH-10 Ml-10 MI-10 MI-11 MI-12 MI-12 MI-12

Honprlorlty Pollutants (continued)

carbon dltulfld* 100
4-Mthyl-l-pmtanonc 200 240 340 390
o-»rl*n* 640 990 1,100

ploilBj

],3.T,8-t*trachlorodlbento
-p-dloxln Hk MA

NK denote* that coapound vaa not analyted for In this suple.
K dwiotM coapound detected below quantltatlon Halt (QL) nhere QL • 10 x Dectectlon Uailt.

C1980 EM MVIBfT NATO) QUALITY CRITERIA for the protection of huun health lro» the toalc propertlei of a pollutant Ingested through Hater
and contaminated aquatic organisms, assuming dallf Ingest Ion of 2 liters of eater and t.t frasis of potentially contaminated fish products.
Concentrations corresponding to lifetime cancer risk level 11=10 have been estimated for those pollutants which exhibit carcinogenic and/or
mutagenlc •fleets In certain btoassay systems and which therefore are suspected of belmg potentially carcinogenic to humans.
MCA denotes Insufficient data available upon which to derive a criterion.

GLT432/56-3

OLT432/S6-3



Table 4 (Pag. 4 of 9)

HQNITODING HELL

. —w--— — Ford Canal Storm Sewer
Co-pound ' MN-13 MI-13 MI-13 MI-15 Ml-16 MI-17 MI-18 MI-19 MI-20 MI-21 MI-22 Up»trea» Domalmm Gate Vault

Acid Compound*, ug/1

2,4-dlMtaylpbenol MA
2-nUrophenol MA
2,4-dlnltrotihcDol HA
pbenol NK 10*

Base/neutral Coapoundi, ua/1

bli(2-chloro*thyl)*thar MA
1,2-dlcfclorobwuaw NA
l-3-dlcblarab«n<Mw NA
1,4-dlcblorobwsene IU
iMpboion* NA
buadilorocycloptntadlatw HA
napbtbaUiM HA
bl«l2-*tbylb»yl)pbtbalaU NA
benzyl butyl pbthalaU NA
dl-D-butyl pbthalat* NA
dl-n-octyl pbtbalat* HA

Volatile*, ua/l

bcniMW 680 SK SK
carbon Utrachlorld* 5K
cblorobantaM 1,400 SK
Id-dlchloroetham 3 5 17,000 7S 33
1,1,1-trlchlorotthaiM 12 13 13 60 ](
1,1-dldilorMthaiw 2,900 26 SK
1,1,2-trIcbloroatbaM 100 110 92 12,000 170 26
1,1,2,2-tetracblorocthane 100 120 97 6,000 10K 30
diloroatbww 250
cblorofon 5 6 6 2,800 5 1 4
1,1-dlcbloroetlMM 10 12 9 6,200 26
tran«-l,2-dlchloroetbeiM 67 73 65 12,000 67 6

GLT432/56-4



Table 4 (Page 5 of 91

MMITOHIHO HELL

Compound
,a,b

Volatile* (continued)

1,2-dlchlorpropane
ethjlbentene
•ethylene chloride
broBodlchloroMthane
fluortrlchloroBethaiw
chlorodlbroBOBethane
tetrachloroetbene
toluen*
trlchlorethene

chloride

MH-13

50. J

10
10
68

Pupllc.
HH-13

Pimped
VOA
MH-U m-16

1)
11
94

PMtlcldat. ug/l

dleldrln
4.4'-COT
4,4'-W*
4,4* -DDO
a-endoiulfan
b-endo*ul f an
endrin
a-BHC
b-BHC
d-BHC
9-BHC IlIndaiM)
r-BHC

Honprlorltr PollutanU
Haiarttom Sub«tance«, ug/l

beniolc acid
2-Betbrlphenol
4-wthrlphenol
acetom
1-butanone

6
6
85

NA
HA
HA
HA
NA
NA
HA
NA
NA
HA
NA
NA

HA
NA
35

130
14

4SO

900
1,300
4,600
6,100

MI-16 MH-19 HH-2Q

390

H-jl
Ford Canal Storn Sewer

HH-2J Upstreaa Downstreaa Gate Vault

SK 5K

470

12
SK 6 5

19

O.OSK

O.OS

19
126 S3

2J

OLT43J/56-5



Table 4 (Page 6 of 91

MONITORING HELL

Pimped
Oupllc. VGA Ford Canal Storm Sever

Compound*'b MH-13 NH-H HH-U NH-li HN-16 NH-17 NH-IB MH-H NH-20 HI-21 NN-22 Upstream Downstream Gate Vault

Nonprlorlty Pollutants'(continued)

carbon dlsulflde
4-methyl-2-pentanone 10
o-xylene

Dloiilns

2,J,7,a-tetrachlorodlbenso
-p-dloxln H»

N» denote* that compound Has not analyied for In tbl* *aaple.
K denote* compound detected below quantltatlon U*lt IOLI «bere QL • 10 « Dectectlon Limit.

C1980 Stk AHBIENT MTER QUALITY CRITERIA for the protection of human health from the toilc propertlea of a pollutant Ingested through Hater
and contaminated aquatic oroamicms, assuming dally Ingestlon of 2 liters of Mater and 6.5 grams of potentially contaminated fish products.
Concentrations corresponding to lifetime cancer risk level R*10 have been estimated for those pollutants vnlcta exhibit carcinogenic and/or
mutagenlc effects In certain bloassay systems and which therefore are suspected of being potentially carcinogenic to humans.
NCA denotes Insufficient data available upon which to derive a criterion.

GLT432/56-C

GLT432/M-C



TabU 4 tp*o» 7 of 9)
SUMMARY OF PRIORITY POLLUTANT ORGANIC ANALYSIS OF GROUNDNATER AND SURFACE HATER

AT CHEM-PYNE PHASE I - KYDROOEOLOOIC STUDY
CUE NO. 1608

AHUL (-13, 1983
MS3IO.CO

EPA AMBIEOT HATER QUALITY CRITERIA0'*1

Carcln-
ogenlcty

Toxlclty Protection
Compound*'** Protect loo 1R-10

Acid Compounds, ug/1

2,4-dUKthylphenol
2-nltrophenol HCA
2,4-dlnltrophenol 70
phenol 3,500

Base/Neutral Compounds, uq/1

bls(]-chloroelhyl)eth«r 0.30
l,2~dlcblorobensene 400
1-3-dlchlorobentenc 400
l(4-dlchlorobcni*M 400
Isophoronc 5,JOO
naphthalene NCA 0.028
blsl2-ethrlhexyl)phthalate 15,000
bentyl butyl phthalate NCA
dt-n-butyl phthalate 34,000
dl-n-octyl pbthalate HCA

Volatile*, uq/l

benzene 6.6
carbon tetracblorlde
chlorobeniene 488
1,2-dlchloroethane 9.4
1,1,1-trlctaloroethane 18,500
1,1-dlcbloroethane NCA
1,1,2-trlchloroethane 6.0
1,1,2,1-tetrachloroethane . 1.7
chloroethane NCA
chlorotora 1.9

OIT432/56-7
GLT432/56-7



Table 4 iftge » of 9)

Compound '

EPA AMBIENT WATER QUALITY OUTiBIA
Carcln-
ogenlcty

Toxlclty Protection

c,d

VoUtll«i (continued!

1.1-dIcnloroetnene
trtnt-1, l-dlcblo[o*tb«m
1.2-dlcblorpropuM
•tb)rlbeni«n*
•etbylcm chloride
bro*odlctiloroB«thui«
fluortrldiloroB«th«ne
dilorodlbroMMtban*
t«tr«cbloroctben«
toluene
trlctaloretbene
vinyl cbloclde

Pesticides, ug/1

dleldrln
4.4'-IWT
4,4>-DOC
4,4>-OI»
•-•odoniKui
b-endomlfan
endrln
•-BHC
b-BHC
d-BHC
g-HIC Illndenel
r-BMC

HCk
MCA

1,400

MCA

14,100

NCA
MCA
74
74
1.0

MCA

0.33

1.9
1.9
1.9

1.9

27
20

0.00071
0.00024

0.092
0.163

0.186

Monprtorlty Pollutants
Haiirdoui Sub«t«nces, ug/1

benioic »cld
2-aethylphenol
4-Mthylpncnol



EPA AHB1EMT HATER QUALin CRITERIA0'1*

Table 4 (Page 9 of 9)

Toxlclty
____Compound ' Protection

Monprlorltv Pollutant! (continued!

acetone
2-outanon*
carbon dlaulflde 200
4-**thyl-2-pentanone 100 110 140 190
o-Kylene 640 990 1,100

DlOKlttS

2,1,7 (B-tetrachlorodlbenio
-p-dloiln HA HA

HA denote* that compound va* not analyied Cor In thli (ample.
K denote* compound detected beloH quantltatlon lUlt IQL) vher* QL • 10 * Dec t act Ion Unit.

C19BO EPA AMBIENT HATER QUALITY CRITERIA for the protection of human health fro* the toslc properties of a pollutant looeited through water
and contaminated aquatic organlau, assuming dally Ingestlon of 2 liter* of vator and C.S frana of potentially contavlnated fl*h product*.
Concentration* corresponding to ItfetlM cancer riak level It-10 nave been estimated tor tkoM pollutants which exhibit carcinogenic and/or
nutaganlc effect* In certain bloaasay *ystems and which therefore are suspected of being potentially carcinogenic to hiuuns.
MCA denote* Insufficient data available upon which to derive a criterion.

GLT412/SC-9

GLT412/U-9



TabU 5
sMuunr or INORGANIC MMLYSES or SOIL AMD SEDIMENT AT OHM-DYNE

FMASI 1 - HYDROGEOUXHCAL STUDY
CASE MO. 1MM

April 4-14, 1M3
H6S310.CO

Constituent

Alialnua
Chroalua
Barluai
BaryllluB

CadBlu*
Cobalt
Copper
Iron

Lead
Nickel
Manganese
Zinc

Boron
Vanadlui
Arsenic
Antimony

Seleolun
Tnallluai
Mercury
Tin
Silver

Of filte
OS-1

6,500
14

HO
0.55

1.7
S.J
31

1,300

170
1]

55O
31$

4$
13

3.9
< 1

< O.I
< 0.5
0.49
3.S

< 0.5

Soil Suple
OS-1

4,600
6.5

70
0.25

0.18
4.1
8.)

»,500

3.7
10

390
32

42
< 10
0.7!

< 1

< 0.1
< O.S
< 0.1

1.5
< O.S

s
OS-3

],600
IS
70

< 0.2S

0.46
3.1

37
2,000

70
7.S
170
90

90
< 10
3.0
390

< 0.1
< O.S
< 0.1

12,000
< O.S

OS-4

2, ISO
7.S
as

0.40

o.ao
3.1

22
5,500

75
7

170
ISO

33
< 10
1.6
< 1

< 0.1
< O.S
< 0.1

1.2
< O.S

SS-1

3,600
7.3
65

O.SS

O.SS
< 2.S

95
12,000

65
10

200
120

49
21

3.0
9.8

< 0.1
< 0.5
< 0.1

2.7
< O.S

SS-2

6,500
11
65

700

0.24
t.S
360

16,500

47
1C

400
120

It
1C

4.
<

< 0.
< 0.
< 0.

2.
< 0.

S3-3

4,900
9.5

CS
0.30

0.23
4.4

75
15,500

42
12

410
190

43
12

2.9
< 1

< 0.1
< O.S
0.41
4.0

< O.S

«-«

2, COO'
18
SO

< 0.25

0.06
3.1
120

9,500

2.0
9

ICO
17S

25
29

0.9
< 1

< 0.1
< O.S
< 0.1
6,500
< 0.5

SS-5

3,200
CO
70

< 0.2$

1.3
7.0

36
8,000

100
32

200
2CO

40
12
48

2.8

< 0.1
< O.S
0.27

5,500
12

Onslte S
SS-6

1,500
45
SS

< 0.2S

9.S
3.1

36
16,000

200
7.5
190
170

25
11
SO
30

< 0.1
< O.S
< 0.1

10,000
< 0.5

loll Sasolei
SS-7

2,500
250
200

< 0.25

1.0
4.7
110

8,000

1,200
31

ICO
190

40
< 10
4.2

34

< 0.1
< 0.5
0.75

6,000
1.9

ss-i

7,000
170
110
1.1

3.0
10
65

11,000

210
32

330
27S

40
20
14

1.5

< 0.1
< 0.5

l.C
7,500
< 0.5

SS-9

4,500
21

190
< 0.15

3.5
3.0

32
8,000

95
9.5
220
280

44
11

3.S
< 1

< 0.1
< 0.5
0.41
4.1

< O.S

re
SS-10 DC

3,900
13
CO

0.5

1.0
3.2

27
13,000

75
23

230
210

40
< 10
100
< 1

< 0.1
< O.S

4.1
5.4

< 0.5

rd Canal
iwnst.Sed.

4,000
12
55

< 0.25

0.46
< 2.5

14
7,000

37
11

210
220

2S
< 10
3.2
< 1

< 0.1
< O.S
0.7S
1.1
4.9

All concentration! ere expressed u ag/kq.

GLT414/3S



Table 6 (Page 1 of 3)
ORGANIC PRIORITY POLLUTANT ANALYSIS OF ONSITE SOILS SAMPLES

CHEM-DYNE PHASE I HYDROGEOLOGICAL STUDY
CASE NO. 16008
April 4-14, 1983

W65310.CO

Onsite Soil Sample Location
Compound

Acid Compounds, ug/g

SS-1 SS-2 SS-3 SS-4 SS-5 SS-6 SS-7 SS-8 SS-9 SS-10

Phenol 50K

Base/Neutral Compounds, ug/g

1,2,4-trichlorobenzene
Hexachlorobenzene
Hexach1oroethane
1.2-dichlorobenzene
1.3-dlchlorobenzene
1.4-dichlorobenzene
Fluoranthene
Hexachlorobutadiene
Hexachlorocyclopentadlene
Isophorone
Naphthalene
Bis(2-ethylhexyl)phthalate
Benzyl butyl phthalate
Dl-n-butyl phthalate
Di-n-octyl phthalate
Dimethyl phthalate
BenzoCa)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Chrysene
Phenanthrene
Pyrene

10K
210

50K

10K

10K
10K

10K
10K

11

10K
25K
25K

2.OK

2.OK

2.OK

2.OK
2.OK
2.OK
2.OK
2.OK
2.OK
5.OK

100K
100K
240

120 61 100
50K

100K
160
970
260
120
140
100K

76
120
45
10K
11
10K

10K

91
10K

10K

24

10K

26

10K

10K
10K
25K
10K
10K
25K
25K

10K
10K
67
10K

10K
10K
10K

10K
10K
10K

10K

10K
25K
25K

GLT414/50-1



Table 6 (Page 2 of 3)
ORGANIC PRIORITY POLLUTANT ANALYSIS OF ONSITE SOILS SAMPLES

CHEM-DYNE PHASE I HYDROGEOLOGICAL STUDY
CASE NO. 1608

April 4-14, 1983
W65310.CO

Onsite Soil Sample Location
Compound
a

Volaties, ug/g

Benzene
Chlorobenzene
1,2-dlchloroethane
1.1.1-trichloroethane
1.1.2-trichloroethane
1,1,2,2-tetrachloroethane
Chloroform
1.1-dichloroethene
1.2-dichloropropane
Ethylbenzene
Methylene chloride
Bromodlchloromethane
Tetrachloroethene
Toluene
Trichloroethene

a bPesticides, ug/g '

Aldrin
DIeldrin
Chlordane
4,4'-DDE
b-endosulfan
Endosulfan sulfate
Endrin
Heptachlor
b-BHC
PCB-1260

SS-1 SS-2 SS-3 SS-4 SS-5 SS-6

0.46
0.018
0.019

0.23 0.015 0.029 0.29
0.01X

0.66

3.2 0.13 0.12 0.029 3.0
0.01X 0.01K

0.029 0.015 0.019

i.lK**
0.48**

0.017** 1.6** 10K**
0.01**

0.43**
2.9** 2.9**

0.01K**
31**

SS-7

4.1
29
26
92
24
28
17
3.4

26
3.5
0.53
14
35
30

10K**
580

26

93**

SS-8

0.01
0.01

0.80
3.4

0.01K

1.8

0.30

10K**
570

61
30**
21**
58**

SS-9 SS-10

0.01K

0.01K 1.3
0.054 1.2

0.031

0.054 1.6
0.01K
0.45

1.7** 0.48**
4.9** 0.01K**
203

28** 0.26**
6.4** 0.34**
6.8**

GLT414/50-2



Table 6 (Page 3 of 3)
ORGANIC PRIORITY POLLUTANT ANALYSIS OF ONSITE SOILS SAMPLES

CHEM-DYNE PHASE I HYDROGEOLOGICAL STUDY
CASE NO. 1608

April 4-14, 1983
W6S310.CO

Onsite Soil Sample Location
Compound

o

Dioxins, ug/g

2,3,7,8-tetrachorodibenzo-p-dioxin

Nonpriority Pollutants Hazardous
Substances, ug/g

2-methylnaphthalene
Acetone
Carbon disulfide
0-xylene

SS-l

0.1U

SS-2

0.1U

10K
0.73

SS-3

0.1U

2.OK
0.48

SS-4

0.1U

SS-5

0.1U

50K
1.1 0.67
0.030

SS-6

0.1U

0.61

SS-7

0.1U

SS-8

0.1U

SS-9

0.1U

SS-10

0.1U

100K

21

10K

K denotes that mass spectral data indicated the presence of the compound but the quantitative result is less
than the specified detection limit (value is specified) but greater than zero.
** applies to pesticide parameters where identification has been performed using two column confirmation (as
specified in Method 608) but the level is too low for verification of the compound by mass spectrometry.
U denotes that the compound has been analyzed for but not detected. The number is the minimum detection
limit.

GLT414/50

GLT414/50-3



Table 7
ORGANIC PRIORITY POLLUTANT ANALYSIS OF OFFSITE SURFACE
SOIL SAMPLES CHEM-DYNE PHASE I - HYDROGEOLOGICAL STUDY

CASE NO. 1608
April 4-14, 1983

W65310.CO

Offsite Soil Sample Location
Compound

a

OS-1

Acid Compounds, ug/g

Phenol

Base/Neutral Compounds, ug/g

Hexachlorobenzene
Fluoranthene
Napthalene
N-nitrosodiphenylamine
Bis (2-ethylhexyl)pthalate
Di-n-butyl phthalate
Chrysene
Phenanthrene
Pyrene

Volatiles, ug/g

Methylene chloride

Pesticides, ug/g

Dieldrin
Chlorodane
4,4'-DDT
4,4'-DDE
Endrin
PCB-1260

Dioxins, ug/g

2,3,7,8-tetrachorodibenzo-p-dioxan

Nonpriority Pollutants Hazardous
Substances, ug/g

2-methylnaphthalene
Acetone

0.01K**
1.0**
0.10K**

0.1U

OS-2 OS-3

10K

10K
10K
10K
10K
27
10K
10K
25K
25K

OS-4

0.084

0.10K**
0.08

0.1U

O.IK*

0.23**
38

0.1U

0.01K**

0.93

0.1U

10K
0.90 0.92

K denotes that mass spectral data indicated the presence of the compound but the
quantitative result is less than the specified detection limit (value specified)
but greater than zero.

GLT414/49



DRAFT
Table 8

ORGANIC PRIORITY POLLUTANT ANALYSIS OF FORD CANAL SAMPLES
CHEM-DYNE PHASE I - HYDROGEOLOGIC STUDY

CASE NO. 1608
April 4-14, 1983

W65310.CO

Compound

Ford Canal
Downstream Sediment
____(ug/g)_____

Ford Canal Ford Canal
Upstream Water Downstream Water

(ug/l)a (ug/l)a

Acid Compounds
Phenol

Base/Neutral Compounds
Fluoranthene
Naphthalene
Bls(2-ethylhexyl)pthalate
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Chrysene
Acenapaph thy1ene
Anthracene
Benzo(ghi)perylene
Phenanthrene
Indeno(1,2,3-cd)pyrene
Pyrene

0.58

2.5
0.20
0.73
1.1
1.2
0.93
0.93
1.3
0.40
0.49
1.2
2.2
1.5
1.8

No acid compounds detected.

No base/neutral compounds detected.

Volatlles
Tetrachloroethene
Toluene

0.055
1.5

No volatiles detected.

Pesticides
Aldrln
Dieldrln
Chlorodane
Endrin

0.3K**
0.18**
3.8**
0.97**

No pesticides detected.

Dloxlns
2,3,7,8-tetrachorodibenzo-p-dioxan

Nonpriorlty Pollutants Hazardous
Substances
4-methyl phenol
Acetone

0.03U

3.3
1.4

0.03U 0.03U

19

K denotes that mass spectral data indicated the presence of the compound but the quantitative
result is less than the specified detection limit (value specified) but greater than zero.b
** applies to pesticide parameters where the identification has been performed using two column
confirmation (as specified in Method 608) but the level is too low for verification of the
compound by mass spectrometry.c
U denotes that the compound was analyzed for but not detected. The number is the minimum
detection limit.

GLT414/51



APPENDIX A

Photo Log
Chem-Dyne Site

Monitoring Well and Soil Sampling
April 6-12, 1983

W65310.CO

The following photo log has descriptions of each of the 70
exposures taken during the site work. All photographs, ex-
cept where noted, were taken by Fleissner. The film is
Kodak Ektachrome 200 (daylight) exposed at ASA 200. Two
cameras were used: a Ricoh AF-2 and a Nikon FE which was
fitted with a 24-mm Nikkor and a Nikon data back.

The photo log also includes two figures showing the approxi-
mate location and direction of each photograph. The follow-
ing photographs were taken with a Nikon FE fitted with a
24-mm Nikkor and data back.

GLT442/4
Photos:GLT442/2



Sampling well water in the
Vaughn Building Co. ware-
house (photo by Holm).
[4/6/83]

HNU operation during above
sampling (photo by Holm).
[4/6/83]

Sampling operation as in
top photo (photo by Holm).
[4/6/83]



Well purging at MW-1, view-
ing east (photo by Holm).
[4/6/83]

Initial HNU check at MW-20,
viewing east. [4/7/83]

Sounding MW-20, viewing
northeast. [4/7/83]



Measuring the MW-20 sound-
ing using rag tape, viewing
east-southeast. [4/7/83]

M-scope check for W. S. at
MW-20, viewing east.
[4/7/83]

Withdrawing M-scope reach-
ing on rag tape at MW-20,
viewing northeast.
[4/7/83]



Measuring M-scope reaching
on rag tape at MW-20, view-
ing northeast. [4/7/83]

Inserting Johnson-Keck pump
into MW-20, viewing north-
east. [4/7/83]

Placing pump clamp on sub-
mersible pump cable at MW-
20, viewing east. [4/7/83]



HNU monitoring in purge
water storage barrel at
MW-20, viewing southwest,
[4/7/83]

Investigating dark soil
southwest of MW-20, viewing
southwest. [4/7/83]

HNU monitoring in purge
water storage barrel at
MW-20, viewing southwest,
[4/7/83]



Closeup view of Johnson-
Keck pump control and extra
batteries. [4/7/83]

Closeup of Johnson-Keck
pump control box. [4/7/83]

Closeup of MW-20 and decon
setup, viewing west.
[4/7/83]



Collecting sample
at MW-20, viewing
east. [4/7/83]

for metals
south-

Collecting sample for CN at
MW-20, viewing southeast.
[4/7/83]

Decontamination operation
for outside of sample pump
tubing at MW-20, viewing
east-northeast. [4/7/83]



Same as previous photo
viewing east. [4/7/83]

Decontamination of pump and
inside of tubing, pumping
TSP solution at MW-20, view-
ing southeast. [4/7/83]

Collecting
bailing at
northwest.

VoA sample by
MW-20, viewing
[4/7/83]



Pouring VoA sample from SST
bailer at MW-20, viewing
north. [4/7/83]

Pouring VoA sample from SST
bailer at MW-20, viewing
north. [4/7/83]

Filtering metals sample at
van at MW-20, viewing west.
[4/7/83]



Setup at MW-4, viewing south-
east (data back off).
[4/11/83]

.'N v Setup of sampling line and
decon equipment at MW-4,
viewing north with Nimrod
building in background
(data back off). [4/11/83]

Closeup of pump cable clamp
in place at MW-4, viewing
northwest (data back off).
[4/11/83]



Same as previous photo with
data back switched on.
[4/11/83}

View of sampling setup
MW-4, viewing east.
[4/11/84]

at

View of sampling setup at
MW-4, viewing southwest.
[4/11/83]



Taking offsite soil sample
OS-1 at 547 N. Fifth St.
backyard garden, viewing
west. [4/12/83]

Taking offsite soil sample,
OS-2 at vicinity of second
base, viewing west.
[4/12/82]

Taking offsite soil sample
OS-3 near Nimrod warehouse,
viewing west with Chem-Dyne
facility in background.
[4/12/83]



Onsite soil sample SS-1,
viewing west. [4/12/83]

Same as photo above, view-
ing north. [4/12/83]

Abandoned truck
onsite, viewing
[4/12/83]

trailer
southeast.



Closeup of drum and con-
crete block supporting
trailer shown in previous
photo, viewing southeast.
[4/12/83]

Onsite soil sample SS-3,
viewing east. [4/12/83]

Onsite soil sample SS-3,
viewing west. [4/12/83]



Onsite soil sample SS-4
viewing southeast.
[4/12/83]

Onsite soij. sample
viewing northeast.
[4/12/83]

SS-4

Onsite soil sample SS-2,
viewing east. [4/12/83]



Onsite soil sample SS-2,
viewing west. [4/12/83]

Command post hotline, view-
ing north. [4/12/83]

Command post hotline, view-
ing north-northwest.
[4/12/83]



Command post, viewing north-
east. [4/12/83]

Ford Hydraulic Canal up-
stream water sampling loca-
tion, viewing west.
[4/13/83]

V \ Closeup of water sampling
shown in photo above, view-
ing west. [4/13/83]



Ford Hydraulic Canal down-
stream water sampling loca-
tion immediately downstream
of RR bridge, viewing
north. [4/13/83]

Ford Hydraulic Canal view-
ing east, toward the loca-
tion where submerged site
drain discharges into canal
[4/13/83]

Third Street Bridge cross-
ing Ford Hydraulic Canal,
viewing south. [4/13/83]



Ford Hydraulic Canal down-
stream sediment sampling
location, viewing north-
west. [4/13/83]

Same as photo above, view-
ing south. [4/13/83]

Attempted sampling in storm
sewer vault, viewing west
with Chem-Dyne bulk tank at
left. [4/13/83]



Same as previous photo,
viewing northwest.

1 [4/13/83]

Onsite soil sample SS-5,
viewing north. [4/14/83]

Buried "mixing tanks" imme-
diately east of SS-5 loca-
tion, viewing east.
[4/14/83]



Onsite soil sample SS-6,
viewing north. [4/14/83]

Onsite soil sample SS-8,
viewing north. [4/14/84]

Onsite soil sample SS-8,
viewing south. [4/14/83]



Bulk tank no. 6 in north-
west corner of the site,
viewing east. Note leakage
from corrosion penetration.
[4/14/84]

Same as previous photo,
viewing southeast.
[4/14/83]

Onsite soil sample SS-9,
viewing north. [4/14/84]



Onsite soil sample SS-9,
viewing south. [4/14/84]

Onsite (acutally outside
site fence but considered
as an "onsite" sample) soil
sample SS-10, viewing
north. [4/14/84]

Same as previous photo
viewing south. [4/14/83]



Closeup viewing south,
as previous photo.
[4/14/83]

same



APPENDIX B

TENTATIVELY IDENTIFIED COMPOUNDS



Table 9
TENTATIVELY IDENTIFIED COMPOUNDS IN PHASE I

SOU. SAMPLES COLLECTED AT CHEM-DYNE

Sample
Number

OS -02

OS-03

OS-03

OS-03

OS-03

OS-03

OS -04

SS-01

SS-01

SS-01

SS-02

SS-02

SS-02

SS-02

SS-02

SS-02

SS-02

SS-03

CAS
Number

126-73-8

6738-04-1

3933-94-6

561-12-2

791-28-6

3387-41-5

90-12-0

719-22-2

791-28-6

719-22-2

88-19-7

70-55-3

791-28-6

42769-38-0

67-72-1

91-57-6

Compound Name

none found

phosphoric acid trlbutylester

1 , 1 ' -biphenyl , 2-phenoxy-

l,l--biphenyl ,4-phenoxy-

phosphorodithiolc acid.S.S1-

phosphine oxide, trlphenyl

bicyclo/3.1.0/hexane,4-methylene-l-(methylethyl)-

naph thai ene,l-me thy 1 -

2,5-cyclohexadiene-l,4-dione,2

phosphine oxide, triphenyl

2,5-cytohexadiene-l,4-dione,2,6-bis(l,l-dimethylethyl)-

benzene sulfonamide, 2-methyl- _— ;..

benzene sulfonamide, 4-methyl-

phosphine oxide, trlphenyl

possible pentachlorohutadiene

l,3-butadiene,l,l,3,4-tetrachloro

ethane, hexachloro-

naphthalene,?-niethyl

Estimated
INCOS Concentration
Purl ty (ug/g)

94.8

83.4

84.6

71.5

87.8

83.2

89.1

74.7

86.3

75.2

88.1

89.7

87.9

manual interp.

89.2

91.8

88.3

9

48

28

200

110

2

18

6

11

12

10

10

14

0.400

5.5

1.1

S11ELL/GLT461/46
FILE/GLT461/360



Sample
Number

SS-03

SS-03

SS-04

SS-04

SS-04

SS-05

SS-05

SS-05

SS-06

SS-07

SS-07

SS-07

SS-07

SS-07

SS-07

SS-07

SS-07

SS-08

SS-08

SS-08

CAS
Number

791-28-6

719-22-2

96-76-4

732-26-3

54932-78-4

39761-61-0

107-40-4

791-28-6

101-84-8

126-73-8

6738-04-1

6738-04-1

131-17-9

3933-94-6

1806-54-8

630-20-6

3389-71-7

76-44-8

72-20-8

alkane

phosphine c

2,5-cyclohe

phenol, 2, 4-

phenol,2,4,

phenol 4- (2

2 hexene 5,

2 pentene,2

phosphine o

benzene, 1,1

phosphoric

l,l'-biphen

l.l'-biphen

1,2-benzene

l.l'-biphen

phosphoric

ethane 1,1,

bicyclo[2.2

4,7-methano

2,7:3,6-dlm

__ _____Compound Name

Estimated
INCOS Concentration
Purity (ug/g)

manual

86.4
t -

74.4

88.4

84.8

omer) 91.1

94.4

93.4

86.7

85.3

94.1

78.4

77.8

88.6

58.4

80.7

91.7

80.9

69.3

interpretation

3

65

520

67

22

0.900

0.180

250

820

380

600

1,100

360

700

650

12

110

32

61.7 50

SHELL/GLT461/46
FILE/CXT461/360



Sample
Number

SS-08

SS-08

SS-08

SS-08

SS-08

SS-08

SS-08

SS-08

SS-09

SS-09

SS-09

SS-09

SS-09

SS-09

SS-09

SS-09

OS -01

CAS
Number

6298-65-3

465-73-6

791-28-6

96-12-8

67-72-1

76-01-7

630-20-6

55887-82-6

72-20-8

6298-65-3

465-73-6

706-78-5

Compound Name

l,3-cyclopentadiene,l,2,3,4-TE

1 , 4 : 5 , 8- d ime thanonaph tha 1 ene , 1

phosphine oxide, triphenyl

propane 1,2 dibromo-3-chloro

ethane, hexachloro-

ethane, pe.ntachloro-

ethane, 1,1,1,2 tetrachloro-

cyclobutane, l,3,dichloro-

2,7:3,6-dlmethanonaphth[2,3-8]

l,3-cyclopentadiene,l,2,3,4-Te

alkane

alkane

alkane

alkane

1,4: 5, 8-d ime thanonaph thai ene, 1-

octachlorocyclopentene

none found

I NCOS
Purity

73.8

61.0

76.6

60.0

92.0

88.0

90.6

820

62.5

77.8

manual

manual

manual

manual

61.2

57.0

Estimated
Concentration

(ug/g)

47

100

40

1.9

0.700

1.2

0.300

0.070

13

5.5

interpretation

interpretation

interpretation

interpretation

18

50

SHELL/GLT461/46
FILE/GLT461/360



Table 1O
SUMMARY OF TENTATIVELY IDENTIFIED COMPOUNDS IN GROUNDATER AT THE CHEM-DYNE SITE

PHASE I - HYDROGEOLOGY STUDY (CASE NO. 1608)

Sample
Number

MW-01

MW-02

MW-03

MW-04

MW-04

MW-04

MW-05

MW-05

MW-05

MW-05

MW-06

MW-06

MW-07

MW-07

MW-07

MW-07

MW-07

MW-07

CAS
Number

1421-49-4

20195-08-8

75-43-4

2567-14-8

873-94-9

719-22-2

2233-00-3

123-42-2

111-96-6

623-37-0

595-41-5

123-42-2

544-12-7

6137-11-7

25639-42-3

Compound Name

none found

none found

none found

Benzole acid, 3,5-Bis(l,l-dimethylethyl)4-

Phosphorlc acid, dlethylpentylester

Methane, dichlorofluoro

1-Propene, 1,1,3-trichloro-

Cyclohexanone, 3,3,5-trimethyl-

2,5-cyclohexadlene-l,4-dione,2

l-propene,3,3,3-trlchloro

2-pentanone, 4-hydroxy-4-methyl-

ethane, 1,1' -oxybis/2-methoxy-

3-hexanol

3-pentanol, 2,3-dimethyl-

2-pentanone, 4-hydroxy-4-methyl-

3-hexen-l-ol

3-lieptanone, 4-methyl-

cyclohexanol , methyl-

INCOS
Purity

762

677

932

755

862

738

804

927

984

918

820

937

823

873

863

Estimated
Concentration

(ug/1)

12

17

5

10

12

13

20

24

24

60

70

45

75

47

94

SHELL/GLT461/44
FILE/GLT461/200



Sample
NtiBber

MW-07

MW-07

KW-07

MW-08

MW-09

MW-09

MW-10

MW-10

MW-10

MW-10

MW-10

MW-10

MW-11

MW-12

MW-12

MW-12

MW-13

MW-13

MW-13

MW-13

CAS
Number

502-42-1

111-96-6

10544-50-0

306-83-2

76-13-1

2567-14-8

719-22-2

95-51-2

75-18-3

2567-14-8

719-22-2

60-29-7

111-96-6

60-29-7

630-20-6

76-13-1

630-20-6

21400-25-9

Compound Mane

cycloheptanone

ethane, l,l'-oxybis/2-methoxy-

none found

Sulfur, mol. (S8)

Ethane, 2, 2-dichloro-l,l,l-trlfluoro

Ethane,l,l,2-trlchloro-l,2,2-trifluoro

l-propene,l,l,3-trichloro-

2,5-cyclohexadiene-l,4-dione,2,6-bls(l,l-dlmethylethyl)-

benzenamine, 2-chloro-(or Isoner)

Methane, thlobls

1-propene, 1,1,3- trlch loro-

2,5-cyclohexadiene-l,4-dione,2,6-dlone, 2,6-bis(l,l-di«ethylethyl)-

none found

ethane 1,1-oxybis

Ethane , 1- 1 ' -oxybis /2-methoxy-

ethane 1,1 '-oxybis

ethane 1,1,1,2-tetrachloro

ethane 1,1,2-trichloro 1,2,2-trifluoro

ethane, 1,1,1,2-tetrachloro

1-Propene ] ,l,?-trichloro

INCOS
Purity

869

969

961

613

787

763

743

885

917

759

750

976

972

961

930

974

932

824

Estimated
Concentration

(ug/1)

38

190

10

10

20

120

92

62

600

150

120

30

9

15

100

20

20

10

SHELL/CLT461/44
FILE/GLT461/200



Sample CAS
Number Number

MW-13 630-20-6

MW-13 76-13-1

MW-15 55887-82-6

MW-15 13676-58-9

MW-15 2567-14-8

MW-15 111-44-4

MW-15 13676-58-9

MW-15 13676-58-9

MW-16

MW-17

MW-18 111-96-6

MW-18 354-23-4

MW-18 60-29-7

MW-19

MW-20

MW-21

MW-22

Compound Name

ethane 1,1,1,2-tetrachloro

ethane 1,1,2-trlchloro 1,2,2-trlfluoro

Cyclobutane, 1,3-dlchloro-

1-Butene, 1,4-dlchloro- (or isomer)

l-Propene,l,l,3-trichloro-

ethane,l,l'-oxybls/2-chloro-

l-butene-l,4-dichloro-

1-butene, 1,4-dlchloro

none found

none found

ethane, l,l'-oxybls/2-methoxy-

ethane, 1,2 dichloro-1,1,2 trifluoro

ethane 1,1' oxybis

none found

none found

none found

none found

INCOS
Purity

936

976

868

835

763

899

826

849

982

967

971

Estimated
Concentration

(ug/1)

25

40

70

55

70

38

80

2,100

9

280

140

SHELL/GLT461/44
FILE/GLT461/200



MEMORANDUM

TO: File

FROM: Brad J. Berggren

DATE: January 11, 1984

JOB NO: W65310.CO

SUBJECT: Chem-Dyne Site Remedial Investigation
Phase II - Hydrogeologic Investigation; Split
Spoon Sampling and Groundwater Monitoring Well
Installation.
Subtask 3-2.1, Subtask 3-2.2, and Subtask 3-2.3

INTRODUCTION

This memorandum summarizes the Phase II Hydrogeologic
Investigation activities conducted to perform split spoon
sampling and installation of seven onsite groundwater
monitoring wells at the Chem-Dyne site in Hamilton, Ohio.
Split spoon sampling and monitoring well installation were
performed from May 26 through July 13, 1983, by Brooks
Geoprobe, Inc. Soil sampling and well installation
inspection services were provided by personnel from CH2M
HILL and Ecology and Environment, Inc. (E&E). Health and
safety support equipment, support personnel, breathing air
and decontamination facilities were provided by O.K.
Materials. All drilling, soil sampling, and support services
were conducted under subcontract to CH2M HILL. This work
was performed in partial satisfaction of Contract No.
68-01-6692, Work Assignment No. 21-5M10.0.

PURPOSE

The purpose of the split spoon sampling effort of the Phase
II Hydrogeologic Investigation was twofold: first, to more
completely define the nature and extent, both vertical and
horizontal, of soil contamination onsite; second, to more
accurately define the character and distribution of
surficial geologic deposits at the site. The primary
purpose of the onsite well installation effort was to allow
greater definition of the nature, extent, and movement of
groundwater contamination onsite. In addition, the new
onsite well installations would provide valuable observation
locations during subsequent hydraulic testing of the
aquifer.

-1-



The general scope and timing of this effort were determined
by U.S. EPA personnel with recommendations by CH2M HILL.
Joseph Keely, U.S. EPA groundwater specialist, was closely
involved in all planning related to this phase of drilling,
including specification of drilling, sampling, and well
installation methods and selection of well locations and
depths. Specific well locations and depths were also
reviewed with other U.S. EPA and OEPA personnel prior to
initialing the field work.

SCOPE

The scope of the split spoon sampling and well installation
portion of the Phase II Hydrogeologic Investigation included
the following:

o Procurement of well drilling contractor able to
perform under levels "B" and "C" personal
protection.

o Performance of split spoon sampling at the seven
onsite well locations.

o Analysis of 26 soil samples, including two
duplicate soil samples and two laboratory blank
samples.

o Installation of seven onsite groundwater
monitoring wells, five wells 35 feet deep and two
wells 65 feet deep.

Twenty-six soil samples, selected from the 84 soil samples
taken, were analyzed for the inorganic and organic
constituents included in the routine analytical packages of
the U.S. EPA Contract Laboratories Program (CLP).

Samples collected during this investigation were analyzed by
the following laboratories:

Routine Organic Analysis
o M e a d Compu/Chem,In Research Triangle Park, North

Carolina 27709

Routine Inorganic Analysis
o C h e m t e c h Consulting Group, Ltd., in New York, New

York 10014

PERSONNEL

CH2M HILL

Larry A. Holm, Project Manager/GLO
Dale Rowlison, Project Engineer/DEN
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Brad J. Berggren, Project Engineer/GLO
William Faught, Inspector/CVO

E&E, Inc.

Peter Gorton
Scott McCone (June 14 and 15 only)
Jerry Kelly (June 16, 17, and 18 only)

Brooks Geoprobe, Inc.

Joseph Pappert, Drilling Foreman
B.C. Manos, Driller's Helper
Tim Augustine, Driller's Helper
Mike Bish, Driller
Harvey Neal, Driller's Helper

O.K. Materials

Bob Hesse

SPLIT SPOON SAMPLING

BORING LOCATIONS AND EQUIPMENT

Split spoon samples were taken from seven onsite borings
located throughout the site and coinciding with the
projected Phase II well installations. Positions of the
seven onsite soil borings and the associated monitoring well
installations are shown in Figure 1.

Soil borings were performed using a Mobile B-80 drilling rig
equipped with 6-inch outside diameter hollow stem augers.
Representative soil samples were collected using steel split
spoon samplers fitted with plastic basket-type retainers.
The samplers were 24 inches in length with inside diameters
of 1.5 inches.

SOIL SAMPLING

Soil borings, in which the split spoon sampling was per-
formed, ranged in depth from 34 to 58 feet. Split spoon
samples were taken on 2-1/2-foot centers to a depth of approxi-
mately 25 feet, the zone of greatest soil variability, and
thereafter at 5-foot intervals.

Sampling involved driving the split spoon sampler 18 inches
beyond the end of the auger flight. Driving of the sampler
was accomplished by repeatedly dropping a 140-pound hammer a
distance of approximately 30 inches. Following retrieval
and opening of the split spoon sampler, the soil sample was
vertically bisected. Then from each half, a composite sample
was collected using a clean stainless steel teaspoon.
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Soil boring logs, presenting sample locations and descrip-
tions, are included in Appendix A.

DECONTAMINATION

Decontamination procedures included steps to avoid contami-
nation of the soil sample and to minimize carryover of con-
tamination from one boring to another. The primary steps
used were as follows:

o Steam cleaning of the drilling rig and all split
spoon sampling equipment prior to initiation of
field work.

o Decontamination of the drilling rig and equipment
between each boring using a high-pressure water
wash provided by O.K. Materials.

o Decontamination of split spoon sampler between
collection of each soil sample.

o Decontamination of stainless steel teaspoons used
for composite sample collection.

Four solutions were used in sequence to decontaminate split
spoon samplers. These solutions were a city tap water rinse,
trisodium phosphate (TSP) dissolved in city tap water, ace-
tone mixed with city tap water (approximately 20-percent
acetone), and a city tap water rinse. The stain]ess steel
teaspoons were decontaminated using a solution of acetone
and distilled water followed by a distilled water rinse.

Spent decontamination solutions were disposed of by O.H.
Materials at the Chem-Dyne site.

SAMPLE SELECTION FOR ANALYSIS

The requirements of the work plan necessitated selection of
approximately three samples from each soil boring for analy-
sis of the inorganic and organic constituents included in
the routine analytical packages by the U.S. EPA CLP. Sample
selections were based on observations noted in the soil boring
logs and results of a rough "headspace" analysis of the samples
in the field. The "headspace" analysis involved opening the
sample container designated for inorganic analysis and obtain-
ing an organic vapor measurement in the air space above the
soil sample. Simultaneous measurements were taken using a
HNu Model 101 portable analyzer equipped with a 10.2 eV probe
and a Century Systems (Foxboro) Model OVA-128 organic vapor
analyzer.
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Results from the "headspace" analysis performed on split
spoon soil samples collected onsite at Chem-Dyne are pre-
sented in the Appendix.

"HEADSPACE" ANALYSIS OBSERVATIONS

Observations concerning the results of the rough "headspace"
analysis performed on the split spoon samples obtained from
soil borings onsite at Chem-Dyne included the following:

o HNu measurements ranged up to 180 ppm.

o Several Foxboro OVA measurements had values of
greater than 1000 ppm.

o The presence of volatile organic compounds with
ionization potentials greater than 10.2 eV was
suggested by the consistently greater Foxboro OVA
readings.

o Commonly two primary zones of apparent volatile
organic contamination were suggested from compari-
sons of "headspace" analysis results with sample
collection depth; near surface soil, generally
within 10 feet of the ground surface, and soil
influenced by the groundwater table.

Samples selected for routine inorganic and organic analysis
are shown in Table 1.

RESULTS OF ANALYSIS BY CLP

Results of routine inorganic and organic analysis performed
on selected split spoon soil samples are presented in Tables
2 and 3. Tentatively identified compounds from the organic
analyses are presented in Appendix C. Detailed discussion
of these results will be included in the Final Remedial
Investigation Report.

GROUNDWATER MONITORING WELLS

WELL LOCATIONS

Seven groundwater monitoring wells were positioned onsite to
complement the previously existing network of monitoring
wells and allow greater definition of the vertical and
horizontal extent and movement of groundwater contamination
from the site. The majority of the new wells installed were
positioned along the western site boundary. These wells
were situated in the downgradient direction of groundwater
movement from the site as reported by previous
investigations. The location of the seven onsite
groundwater monitoring wells installed during the Phase II
effort are shown in Figure 1. The number, general location,
material of contruction, and depth of the monitoring wells

-6-



Table I
SOIL SAMPLES FROM SPLIT SPOON SAMPLING SELECTED FOR

ANALYSIS - CHEM-DYNE SITE (W65310.CO)

Sample

MW-23/SS4
MW-23/SS8
MW-23/SS10

MW-24/SS4
MW-24/SS6
MW-24/SS11

MW-25/SS3
duplicate
MW-25/SS6
MW-25/SS10

Blankb

MW-26/SS4
MW-26/SS7
MW-26/SS11

MW-27/SS5
MW-27/SS6
MW-27/SS12

Blank

Blank

MW-28/SS2
MW-28/SS6
duplicate
MW-28/SS11

MW-29/SS7
MW-29/SS10
MW-29/SS13

Traffic Report No.
Depth (ft)

10-11.5
20-21.5
25-26.5

10-11.5
15-16.5
35-36.5

12.5-14
12.5-14
20-21.5
32.5-34

—

10.5-12
18-19.5
30.5-32

12.5-14
15-16.5
30-31.5

—

7.5-9
17.5-19.5
17.5-19.5
30-31.5

15-16.5
25-26.5
35-36.5

Inorganic

ME
ME
ME

ME
ME
ME

ME
ME
ME
ME

—

ME
ME
ME

ME
ME
ME

—

ME
ME
ME
ME

ME
ME
ME

0759
0760
0761

0643
0644
0645

0638
0639
0640
0642

0635
0636
0637

0756
0757
0758

0646
0647
0648
0649

0762
0763
0764

Organic

E
E
E

E
E
E

E
E
E
E

E
E

E
E
E

E
E
E

E
E
E
E

E
E
E
E

E
E
E

3370
3371
3372

2888
2889
2890

2801
2802
2803
2885

2886°.
2887°

2798
2799
2800

3366
3367
3368

3369
3369
2891
2892

2893
2894
2895
2896

3373
3374
3375

Lab
Shipment
Date

6/10/83
6/10/83
6/10/83

6/2/83
6/2/83
6/2/83

5/31/83
5/31/83
5/31/83
5/31/83

5/31/83

5/31/83
5/31/83
5/31/83

6/10/83
6/10/83
6/10/83

6/10/83

6/2/83

6/2/83
6/2/83
6/2/83
6/2/83

6/10/83
6/10/83
6/10/83

Sample designation example, MW-23/SS4: refers to soil
boring MW-23, split spoon sample 4.
Laboratory blank run as soil sample using water analysis
protocol.
Traffic Report Number for blank analyzed for water
(extractable).
Traffic Report Number for blank analyzed for water (VOA),
GLT460/2



Tabl* 2 (P«g« 1 of 2)
SOMARY OF IMMOAM1C ANALYSES Of SPLIT-SPOON SOIL SAMPLES

AT THE CHEH-DWE SITE - CASE NO. 1746 JUNE 19i3

40.0

a « « a «
1,420
<0.5
9.6

<0.25

4 4 173 ,1»
4.1
4.6
2S4

20.1

>• »•• ••»a 3.6

"All coocmtratio

GLT432/91-I

report*) u ag/kg.



Table 2 (Page 2 of 2)
SUHMART OF INORGANIC ANALYSES Or SPLIT-SroON SOIL SAMPLES

AT THE CHM-DYNC SITE - CASE MO. 1746 JUNE 1983

Constituent

CtiroBliMi
Barluai
Berylllu*

CadBlua
Cobalt
Copper
Iron

Lead
Nickel
Manganese
line

Boron
Vanadlua
Arsenic
Antimony

Seleoliai
TballluB
Mercury
Tta
8U»er
Cyanide

NH-26
SS-4

4,405
1.5
46

<0.25

<0.05
<2.5
8.2

7,900

4.4
6.4
293

15.6

<S<io
3.0

<0.1
<o!s
<Q. 1
<I.O

<0.5
<0.25

MH-26
SS-7

2.110
<0.5
23.5

<0.25

<O.OS
<2.5
10.6

4.915

4.0
<2

127.5
7.3

5<io
2.9

<0.1<o!s
<0.1
<1.0

<O.5
<0.25

HH-26
88-11

7,000
8.5
41

0.3

<0.05
3.3

14.1
11,850

4.2
10.2
252

18.1

10.8<io
2.9

<0.1<o!s
40.1
<1.0

<0.5
<0.25

NH-27
SS-SB

9,700
8.0

76.0
0.65

0.20
3.5

20.5
14,400

27.0
10.5
610

43.6

11.4
15.1
8.00

<0.10
<0.50

0.10
<1.0

<0.50
<0.2S

NH-27
SS^B

14,500
11.1
98.5
1.00

0.26
5.5

19.9
21,150

20.8
15.8
161

55

<5
21.8
9.15

<0.10
0.50
0.13
<1.0

<0.50
<0.25

NH-27
88-12

4,870
2.8

24.0
0.40

<0.05
<2.5
9.5

10,000

2.50
6.7
320

19.1

5.5
<10

4.00

<0.10
<0.50
0.10
<1.0

<0.50
<0.25

HH-28
SS-2

2,460
<0.5
21.1

<0.2S

0.20
<2.5
11.8

8,700

11.2
2.0
112

C15.0

7
<10
1.8

<0.1<o!s
<0.1
<1.0

<0.5
<0.25

NH-28
SS-6B

10,350
9.7

69.5
0.8

0.11
4.5

15.4
16,550

15.5
12.1
545

C44.4

<5
15.4
1.7

0.1
<O.S
40*1
1.C

<o.s
<0.2S

MH-2B
SS-60

6,600
5.6

41.5
0.5

0.14
<2.5
10.7

11,500

7.5
9.4
111

C27.1

<5
<}0
1.0

<0.1<o!s
<0.1
<1.0

<0.5
<0.15

NH-28
Sill

2,400
~-

17.5
<0.25

0.10
<2.5
8.7

7,050

7.4
2.1
388

C16.2

6.6
<10
1.0

<0.1<o!s
<0.1
<1.0

<0.5
<0.25

HH-29
SS-7B

2,045
<0.50

17.7
<0.2S

<0.05
<2.S
1.8

5,000

1.18
<2.S

157
8.0

<5<io
1.00

<0.10
<0.50

0.10
<1.0

<o.so
<0.25

HH-29
SS-10D

1,400
1.2

16.6
0.25

<0.05
<2.5
12.2

9,600

3.20
5.1
211

22.5

5.25
<}0

8.00

<0.10
<0.50

0.10
<1.0

<0.50
<0.2S

NH-29
SS-130

2,190
<0.50

14.1
<0.25

<0.05
<2.S
<7.7

7,600

2.38
3.5
575

22.3

<5.0
<]Q

4.60

<0.10
<0.50
<0.10

<1.0

<0.50
<0.25

*A11 concentrations reported as ag/kg.

GLT432/91-2



Table 1 (Page 1 of 21
SUMMARY or OMSANIC nio»n POUUTUR ANALYSIS or SPLIT SPOON BOIL SAMPLES AT CHEN-DYNE

CUE NO. 1964 MIOOST 1981

-. "Ml,, NN-21. W-24 MH-24 MH-24,, NM-2Sd MH-25d HI-25 MI-25 MI-2« MH-26, MU-26.
Compound* 88-4*'' BS-8*d 88-10*" 83-4* 88-6* 88-11*" 88-3*" 8S-ld" 88-6* 83-10* S8-4* SS-7*" 88-11*°

eld Compounds, ua/lta
P-c*lot«-«-cre»oi
2-CkleropkMiol
4-HUropbenol
PratKkloroplMool

BMe/lleutr«l CoeoouixU. ua/fcg
"kcwUDlitlMni —— 4,«00 LT

NeMdllMHMtlMM
riuarMUMM 6, »00 480 LT
iMohoroM LT LT 1,300
ItapBtlulww 20,000 600 LT
BU(2-ethylt>e«rl>f4itluUte 14,000 2,400 BOO
Beuyl twtyl ptitluUte
Di-a-butyl pbtbeUte
Dl-a-octrl pbtbeUte
Dlethyl pbtUUte
B*nio(a|Mthr*c*ne 2,000
BeoioU)prreoe 1,000
Benio(b)(luor*atbeoe 1,200
BMio(k)(luor«itbeiM LT
Chry**oe 1,700
AceuvbtrUM 1,900
AothreceiM 1,600 LT
B*uo(gUlp«ryl«M LT
riuoretw 6,200 LT
Ptwiuatkreae 18,000 1,100 480 LT
Indenoa,2,l-odlpyreM LT
Pyren* 4,400 LT LT

VoUtlU». ma
Cirtkm utrMkloride 10 8.8
1,2-OlckloroetlwM
1.1.1-TrldHoraetbwe LT
1.1.2-TrlchloroetbaM 4.7 LT 6.9
1,1,2,2-TetrcctaloroetliuM
Cklaroton 7.1 5.7
tr*u-l,]-Cldiloroetbene 51
EtfcflbMMM . LT
MetkyleM chloride LT 5.5 1.6 4.5 LT 5.6 LT LT LT
riuortrichloroBethuM LT 7.6
Tetiwcbloroetbeae 16 240 LT 86 LT LT
Toluene 4.9
Trlchloroetbene 18 16 11

Perttctdee. in/kg
4,1'-BDT 47.
4.4'-DDI S.2b

«
PCB-1,260 PM 132

Monprlortty Pollutenti
hewdOM Bubittoce*. m/kg

DlbemofMrM 4,400 LT
2-MeterlM(>«tb*l«w 5,800

lorltt PollutenU. ug/g
> 120

4-Hetkfl-J-p.nlMooe 300
0-»ylene LT

Oio«tn». ua/kg
2,1,7,8-Tetrectalorodtbeuo
-p-dloxle

*H* denotes that the compound KM not enelyted for In tbU «e^>le. Only co«p«ind« Identified In ueples ere listed on this table. Compounds not identified In any saivle are not
bllsted.
presence Indicated by >2OO percent difference by packed M. capillary coluen guantltatlon.
jPN Beans pesticide or PCB cannot be confined by GC/M8.
Lt denotes compound found at less tban tne specified detection Hell but greater than one-naif of the detection Halt.

GLT441/12



Compound*

Acid Compounds. ug/kg
P-cMoro-i-cresol
2-Chlorophenol
4-Nltrophenol
Pentachlorophenol
Phenol

Base/Meutral Compounds, ug/kg
Acenaphtben
Hexachloroethane
riuoranthene
Isophorone
Naphthalene
Bls(2-ethylhexyl)phthalate
Bentyl butyl phthalate
Dl-n-tautyl phthalate
Dl-n-octyl phthalate
Dlethyl phtbaUte
Bentola)anthracene
Bentola)pyrene
BentoIb)fluoranthene
Benfolklfluoranthene
Chrysene
Acenaphtylene
Anthracene
Bensolghllperylene
riuorene,
Ptmentbrene
Ind*M>(l,2,3-cd)pyreoe
Pyreoe

Volatlles. ua/a
Carbon (etrechlorlde
1,2-Dlchloroetbane
1.1.1-Trlchloroethane
1.1.2-Trlchloroethane
1,1,2,2-Tetrachloroethane
Chlorofom
trans-1,2-Dlchloroethene
Ethylbentene
Hethylene chloride
riuortrlchlorosnthane
Tetrachloroetbene
Toluene
Trlchloroethene

Pesticides, ug/kg
4,4'-W)T
4,4'-DDC
4,4'-ODO
FCB'1,260

Nonprtorltf Pollutants
Haiardous Substance*, ug/kg
Dlbeniofuran
2-H*thyInaphthalene

Nonprlorlty Pollutant*, ug/g
Acetone
4-Nethyl-2-pentanone
0-xylene

Dloxlns, uo/ka
2.3,7,B-Tetrachlorodlbenio
-p-dloxln

Table 3 (Page 2 of 2)
6UMARY OF ORGANIC PRIORITY POLLUTANT ANALYSIS OF SPLIT SPOON SOIL SAMPLES AT CHBt-DYNE

CASE NO. 1964 AUGUST 1983

-27
-SB

MH-27
S3-6A

MH-37. MN-2B.
SS-2d

HH-28 NH-28
SS-M

m-n.
SS-ll*

m-n
SS-7A

H-29
-10C

LT

440 LT
21.0000

LT
2,«00

1,000

LT

LT

14

7.1

7.4
LT

3.4

LT
2.B

LT

12

7.4

25
LT

P.N. US

MN-29.
S8-1K"

920
960

4,400
LT

1,000

LT

LT

I.T

LT

2.S LT LT LT 2.6 4.5

LT

P.N. 41

*NA denote* that the compound va* not analyted for In thli topi*. Only compounds Identified In samples are listed In this table. Compounds not Identified In any sample are not
.listed.
Presence Indicated by >200 percent difference by packed u. capillary column quantltatlon.
jjP.N. wnas pesticide or PCS cannot be confined by OC/MS.
LT denotes compound found at less than the specified detection Halt hut greater than one half of the detection limit.
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installed were determined by U.S. EPA personnel with
recommendations from CH2M HILL.

EQUIPMENT AND MATERIALS

Air rotary drilling, temporary casing installations, and
well casing and screen installation were performed using a
Davey M-7 drill rig. Temporary steel casing was driven
using a 3,000-pound pneumatic hammer.

Monitoring wells were constructed using threaded 4-inch
diameter stainless steel well casing and stainless steel
wire wound, No. 10 slot size well screen.

WELL INSTALLATION PROCEDURE

The drill rig was positioned over each of the newly
performed soil borings and a pilot hole approximately 8
inches in diameter and 20 feet in depth was drilled.
Temporary casing, 6 inches in diameter, was installed in the
pilot hole and advanced to the well placement depth. The
temporary casing was advanced by driving in 5- or 10-foot
intervals followed by cleaning out of the casing using air
rotary techniques. Well screen and casing were positioned
within the 6-inch temporary casing. After positioning the
screen and casing, temporary casing wa-s withdrawn to expose
the screened well section and sand pack was installed.
Following placement of a bentonite seal and addition of a
cement grout seal, all temporary casing was withdrawn.

To complete the well installation, the drill rig was moved
off the location. A locking protective enclosure and
concrete pad with steel guard posts were placed around each
well. Figure 2 presents a summary of the onsite monitoring
well construction.

Development of the new onsite groundwater monitoring wells
was accomplished by air lift techniques. The air lift
techniques involved forcing air through a venturi type
device attached to PVC tubing. The reduced pressure near
the venturi portion of the device allowed groundwater and
sediment to enter the air stream in the tubing. This water
was then carried along with the air stream to the ground
surface. This development technique was effective and
avoided direct introduction of air or water into the
monitoring well and surrounding aquifer. Development water
was contained in drums and treated using the onsite
treatment system provided by O.K. Materials.

DECONTAMINATION

Decontamination procedures used during well installation
included steps to avoid contaminating the monitoring zone of

-12-
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PLASTIC CAP

STEEL CASING WITH LOCKING CAP

8" MINIMUM DIAMETER BOREHOLE

CEMENT GROUT

4" DIAMETER STAINLESS STEEL WELL PIPE

BENTONITE PELLET SEAL
II' MINIMUM LENGTH)

6" MINIMUM DIAMETER BOREHOLE

4" DIAMETER STAINLESS STEEL
WIRE-WOUND WELL SCREEN 10'
LENGTH NO. 10 SLOT SIZE

SAND PACK

FIGURE 2
PHASE II HYDROGEOLOGICAL
SHALLOW AND DEEP MONITORING
WELL CONSTRUCTION
CHEM - DYNE SITE



the aquifer system and eliminate carryover of contamination
from one monitoring well location to another. The primary
steps used were as follows:

o Steam cleaning the drilling rig and equipment
prior to initiation of field work.

o Decontamination of the drill rig, drilling
equipment, and temporary casing between each well
installation using a high-pressure water wash
provided by O.H. Materials.

o Drilling and well installation procedures (e.g.,
use of casing and contingency for sealing and
telescoping casing) to avoid contamination of
lower monitoring zones by material from overlying
zones.

o Decontamination of the well casing and screen.
The procedure for decontamination of the well
casing and screen consisted of an acetone wash
followed by a high-pressure water rinse.
Following decontamination, well casing and screen
were wrapped in plastic sheeting until installed.

CHRONOLOGY

The following chronology summarizes the major activities and
events of each week of the Phase II split spoon sampling and
well installation effort onsite at Chem-Dyne from May 23
through July 13.

May 23-29

Health and safety training of drilling crew for
onsite split spoon sampling.

o Brooks Geoprobe mobilization of soil boring rig.

o Soil boring MW-26 completed.

May 30 - June 5

o Soil boring MW-25 completed,
o Soil boring MW-24 completed,
o Health and safety training of drilling crew for

onsite well installation,
o Brook Geoprobe mobilization of well installation

rig.
o Groundwater monitoring well MW-25 initiated,
o Soil samples collected from soil borings MW-24,

MW-25, MW-26 and MW-28 shipped to laboratories for
analysis.

-14-



June 6-12

o
o
o
o
o
o

Soil boring MW-28 completed.
Soil boring MW-27 completed.
Soil boring MW-23 completed.
Soil boring MW-29 completed.
Groundwater monitoring well MW-24 installed.
Soil samples collected from soil borings MW-23,
MW-27, and MW-29 shipped to laboratories for
analysis.

June 13-19

o
o
o

June 20-26

Well installation crew begins working at 3:00 a.m.
with lighting to avoid severe heat stress
problems.
Groundwater monitoring well MW-23 installed.
Groundwater monitoring well MW-27 installed.
Groundwater monitoring well MW-29 installed.

o Groundwater monitoring well MW-26 installed.

June 27 - July 3

o Groundwater monitoring well MW-26 completed,
o Groundwater monitoring well MW-28 initiated,
o Brook Geoprobe demobilized soil boring rig.

July 4-12

o

July 11-13

Groundwater monitoring well MW-28 still in
progress.

o Groundwater monitoring well MW-28 installed,
o Guard posts placed around each monitoring well,
o Brooks Geoprobe demobilized will installation rig.

GLT452/1
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PROJECT NUMBER
W65310.CO

BORING NUMBER
MW-23 SHEET 1 OF 2

SOIL BORING LOG

PROJECT CHEM-DYNE RI/FS LOCATION HAMILTON. OHIO

ELEVATIONELEVATION ______________________________ DRII I IMfi mNTRAPTDR ^ROOK'S GEOPROBE

DRILLING METHOD AND EQUIPMENT HOLLOW STEM AUGER (6" OP) MOBILE B-80
WATER LEVEL AND DATE —— ~- fl/B/»M ,-,.,.„..

i &m f^w\Jfco ^u \j\Ji mwpiut. o ovi

START 6/8/83 FINISH 6/9/83 LOGGER ROWLISON

H

UJ

UJ

Ul

UJ UJ 3
O m c/>

.

-

5 -

-

-

10 -

-

- -

15 -

-

-

on20 -

-

25 -

-

-

30 -

i

><r
UJ

Z

X
X
X
X
X
X
X
X
X
X
X

SAMPLE

Q
Z GC
< ju

El
K Z

SS-1

SS-2

SS-3

SS-*

SS-5

SS-6

SS-7

SS-8

SS-9

SS-10

SS-11

•

(E
UJ

O
UJcc

18"

14"

11"

16"

14"

16"

16"

16"

3"

10"

10"

STANDARD
PENETRATION

TEST
RESULTS

6" -6" -6"
(N)

8-15-10
(25)

26-20-11
(46)

9-3-4
(12)

3-2-4
(6)

4-4-5
(9)

4-5-7
(12)

13-5-7
(12)

17-26-33

70/4"

38-28-38

17-20-32

SOIL DESCRIPTION
NAME. GRADATION OR PLASTICITY.
PARTICLE SIZE DISTRIBUTION. COLOR,
MOISTURE CONTENT, RELATIVE DEN-
SITY OR CONSISTENCY. SOI L STRUC-
TURE, MINERALOGY. USCS GROUP
SYMBOL

.

Silty Sand, fine, brown to black, dense (SP)

Sandy SUt Mack, stiff (ML)

-

Sandy Silt, brown, soft, damp (ML)

Silty Sand, fine, brown, loose damp (SP)

•

Silty tend, fine, brown, loose, damp (SP)

Silty Sand, fine, brown, loose damp (SP)

-

Silty Sand, fine, brown, medium dense, damp
(SP)

Sand, fine to medium, brown, dense, damp

Cobble

Gravelly Sand, medium, brown, very dense,
wet

-

Gravelly Sand, medium, brown, very dense,
wet

_.

o
o
CD

M -1

yfefe
<M-
•^r-
$'&
£.'•; • . ,i,
'.'"'. '*•
V' " '. •''•'

••'••' • |. •

V'.-,'.;-v
; •; . '- .v.
t'-'.l'-' •••

$M
*&••
Wk

'$$:

i:-i'v'V-''•i-'-i-::-

-fVfv

. * **•'.* *' .

;• ;-''•' '-.'
•\i ••••:•,;
;'. ;.' • '. '
'••••.' '

'o' o' a

'.«.'• • '•

'e ' 0 •'

' 0 • • '
. ' • t
0 ' •*

' o ;' '
• . o . •
« ?'-..Y<

HEAD
SPACE

OVA
(HNu)

33
(10)

43

900
(110)

160
(84)

63
(108)

ISO
(86)

115
(56)

240
(80)

100
(106)

500
(138)

100
(20)

COMMENTS
DEPTH OF CASING,
DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION

.

Pink and red flakes chemical

Green, pink flakes, black

-

Change at 10.5'

•

•

.

•

Cleaner

-

Hard driving and augering

Water table at 25'

-

Clean sand-may be slough

.̂



CH2M
BHILL

PROJECT NUMBER
W65310.CO

PROMPT CHEM-DYNE RI/FS

BORING NUMBER
MW-23 SHEET 2 OF 2

SOIL BORING LOG

inrATinw HAMILTON. OHIO

r
r

PI PVATION 590 FT nHii i iiMfirniMTHArTDH BROOK'S GEOPROBE
npn , iwr, MP-mnn Awn POIIIPMPMT HQL LOW STEM AUGER
WATPH 1 PVPI AND HATP START

(6" OD) MOBILE B-80
6/8/83 C.M,SU 6/9/83 i nnr,PR ROWLISON

7

p
UJ_l
Ul

Ul_ o
l5<
a.°EUJ uj 3
Q CD M

30
—

"

oc35 -

™

40-

-

S

<
CC
Ul

Z

v/\

x

SAMPLE

0
Z CC

HZ

SS-12

SS-13

CC
UJ

Oo
UJ
CC

14"

12"

-

STANDARD
PENETRATION

TEST
RESULTS

6" -6" -6"
(N)

28-28-31

50-38-74

SOIL DESCRIPTION
NAME, GRADATION OR PLASTICITY.
PARTICLE SIZE DISTRIBUTION, COLOR,
MOISTURE CONTENT. RELATIVE DEN-
SITY OR CONSISTENCY, SOIL STRUC-
TURE. MINERALOGY. USCS GROUP
SYMBOL

Gravelly Sand, medium, brown, very dense,
wet (SP)

"

•

Gravelly Sand, medium, brown, very dense,
wet (SP)

BOTTOM OF BORING AT 36-1 12"

•

-

o
oa
CO -1

'•>:>r

•; •':'«•'

'» "•- '-'f.

".*>•••'?•
- • • ' . I

?•••.? PL!

HEAD
SPACE

OVA
i n rou t

100
(34)

5.4
(5)

COMMENTS f
DEPTH OF CASING,
DRILLING RATE.
DRILLING FLUID LOSS,
TESTS AND
INSTRUMENTATION

.

*

•

•

;
Installed 25' of 4" stainless.
steel well pipe and 10' of
stainless steel well screen



CH2M
HHILL

PROJECT NUMBER
W65310.CO

BORING NUMBER
MW-24 SHEET 1 OF 2

SOIL BORING LOG

PROJECT CHEM-DYNE RI/FS LOCATION HAMILTON, OHIO

ELEVATION 591 FT DRILLING CONTRACTOR BROOK'S GEOPROBE

DRILLING METHOD AND EQUIPMENT .

WATER LEVEL AND DATE _______

HOLLOW STEM AUGER (6"OD> MOBILE B-80
5/31/83 C.M.CU 5/31/83 LOGGER BERGGREN

E
LE

V
A

TI
O

N

D
EP

TH
BE

LO
W

S
U

R
FA

C
E

•

5-

10-

15-

20-

25-

30-

SAMPLE

IN
T

E
R

V
A

L

X
X
X
X
X
X
X
X

X

TY
P

E 
A

N
D

N
U

M
BE

R

SS-1

SS-2

SS-3

SS-4

SS-5

SS-6

SS-7

SS-fl

SS-9

R
E

C
O

V
E

R
Y

0"

12"

10"

12"

13"

14"

12"

12"

12"

STANDARD
PENETRATION

TEST
RESULTS

6" -6" -6"
(N)

75/6"

19-12-7

4-6-6

6-4-5

3-4-7

13-15-25

36-46-53

42-100/6"

20-44-36

SOIL DESCRIPTION
NAME. GRADATION OR PLASTICITY,
PARTICLE SIZE DISTRIBUTION. COLOR.
MOISTURE CONTENT. RELATIVE DEN-
SITY OR CONSISTENCY. SOIL STRUC-
TURE, MINERALOGY. USCS GROUP
SYMBOL

No Recovery

Sandy Gravel, silty. black

SUty Oay, dark brown to black 1 /4" thick
piece of wood naar top of spoon sample

Clayey SHt, with some lenses of fine sand,
medium brown

Sand, medium to coarse, light brown, top
2" of sample-fine to medium sand

Sandy Gravel-Gravelly Sand, light
brown, gravel gnerally < 1 12" in dia-
meter

Sandy Gravel-Gravelly Sand, light brown,
gravel generally < 1 /2" in diameter,
except more large diameter gravel

Sandy Gravel— Gravelly Sand, light brown,
gravel generally < 1 17" in diameter,
except more large diameter gravel

Sandy Gravel, light brown to gray, gravel
1 /2" to > 1 " in diameter, wet

S
Y

M
B

O
LI

C
LO

G
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%>i,~$t'// *I'",$&\ '•-.. .-.
•-." - '.'I.''

^''V '•" " '

J, / ' . ' ' •- ,

•°;vv-.;
'&{*
'"''••'•'•:
• : • • ; • • •
:'••.•'. V

^ •'•.«.••

'^•'•^
• o V " ;..": ,•;.'•«.
:'«;' -:'.'v
.«.•••-'•':•'•
i: !̂
IVi;̂'..' * • ' *.•';»:-ij

££
• :•'.»•:
•• ••••'i
• ;''."••..'• v.v.:

;=/^
.'. »4W

^P>/^^

feP

HEAD
SPACE

OVA
(HNu)

20
<4)

6
«1)

3
(1)

1.6
( <1I

3.8
(1.8)

4
(3)

4.8
(1.4)

4.2
(2.0)

COMMENTS
DEPTH OF CASING,
DRILLING RATE,
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION

No recovery. Split spoon
appears obstructed

«

Approximately 22" hard
augering

Water table at about 25'



CH2M
•HILL

PROJECT NUMBER
W65310.CO

BORING NUMBER
MW-24 ' SHEET 2 OF 2

SOIL BORING LOG

PRmFrr CHEM-OYNE RI/FS

FLFVATinw 591 FT DHII i iiMRrnNTRArrnF
nan , ,MA Mp-rwnn AN.H pnu.PMFMT HOLLOW STEM AUGER (6" 00)
WATFH 1 FVFI AND DATF START 5/31/83

inrATinw HAMILTON, OHIO
, BROOK'S GEOPROBE
MOBILE B-80

FIMICM 5/31/83 I_ORRERL BERGGREN

|
>_i
UJ

UJ

1- O u.
Q. _l I
ui ui3
O 00 M

30

-

-

35-

-

*

s
-1
>cc
UJ

z

X

x

A

.AMPLE

0
IS
mfo. 2

SS-10

SS-11

cc
UJ

8
UJ<r

12"

16"

STANDARD
PENETRATION

TEST
RESULTS

6" -6" -6"
(N)

44-103/6"

25-84-97

SOIL DESCRIPTION

NAME, GRADATION OR PLASTICITY,
PARTICLE SIZE DISTRIBUTION, COLOR.
MOISTURE CONTENT, RELATIVE DEN-
SITY OR CONSISTENCY. SOIL STRUC-
TURE. MINERALOGY. USCS GROUP
SYMBOL

Clayey, Sandy, Gravel, light gray, wet

•

Sandy Gravel— Gravelly Sand, light brown
to gray, less clay than sample above, gravel _
from 1 14" to > 1 " diameter

-

-

O

oo
ism

.•»v%i

HEAD
SPACE

OVA
(HNu)

2
( <D

30
(4.5)

COMMENTS

DEPTH OF CASING.
DRILLING RATE,
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION

Approx. 1 2" of disturbed
material in auger above 30'. '
Split spoon given and dis-
carded, then redriven and
sample collected

•

End of boring and sampling
at 36-1/2"

Installed 25' of 4" stainless
steel well casing and 10' of _
stainless steel well screen



PROJECT NUMBER
W65310.CO

BORING NUMBER
MW-25 SHEET 1 OF 2

SOIL BORING LOG

PROJECT CHEM-DYNE RI/FS
ELEVATION 589 FT

LOCATION HAMILTON. OHIO

ELEVATION oo» r i_________________ DRILLING CONTRACTOR BROOK'S GEOPROBE
DRILLING METHOD AND EQUIPMENT HOLLOW STEM AUGER (6" OD) MOBILE B-80
WATER LEVEL AND DATE — .— ft-^n R/3n/B3 ^....-..

EM AUGER (6" OD) MOBILE B-80_________________________________________
START 8:30 5/30/83 FINISH 2:00 p.m. LOGGER HOLM/FAUGHT

?
01_j
Ol

01
u

I S <
h- O u.
Q. _l CC
uj 01 3
Q OD U)

-

5-

™

10-

;
-

15-

-

-

20-

-

25-

-

-

30-

J

-j
<
><r
01

z

X
x
.

X
X
X
X
X
X
X

SAMPLE

az oc
< 01

ui 2a. 5
1- Z

SS-1

SS-2

SS-3

SS-4

SS-5

SS-6

SS-7

SS-8

SS-9

>
ocuj
5
0
UJ
IT

14"

4"

18"

12"

9"

11"

11"

13"

9"

STANDARD
PENETRATION

TEST
RESULTS

6" -6" -6"
(N)

30-55-41

2-2-5

10-11-9

11-12-8

2-3-4

49-61-51

29-65-65

11-17-33

12-63-50

SOIL DESCRIPTION
NAME. GRADATION OR PLASTICITY.
PARTICLE SIZE DISTRIBUTION. COLOR.
MOISTURE CONTENT. RELATIVE DEN-
SITY OR CONSISTENCY. SOIL STRUC-
TURE, MINERALOGY, USCS GROUP
SYMBOL

Fill, black, rubble, obstruction, at 3' ( ± )

Count Sand, small fine*, chunks of rubble,
wood at 6'

Fill, black, 'some wood type material, soil

"

Sand, some clay and organic material

Sand, yellow brown, changes to darker color
with more clay matrix at center of spoon

Fine SNty Sand

Sand, with some day and gravel

Sandy Qravel, light brown, slightly wet,
gravel to 3" diameter

day SUt till with Coarse Sand. gray, wet
3 ft up from bottom rod

Goers* Gravel and Sand, slightly wet

___,

o
o
OD
2<2> otf> -1

V; •.;".*; ;;

__•!*"'/•*>.«

•-'* • ' * .'
*'•'.'', I"'"*1*

'.«-•• *»:

*»" , "v* '.
. • • • \

,' " ••• •

£p
i:J--h'
Sj$!
r,|»|,.:

Vî -'i
fcS'*•*'•••;•»r-.--̂
•:--.-^f-
^^/a^~<

**$£
*',%*&&*

uM
"0'.?4'.'
£>..:•?
9. ''o ,k- «
i-...?. i
•>0.::i
?•..*•.:«;*::j.'4-;

HEAD
SPACE

OVA
(HNu)

>1000
(240)

220
(100)

900
(200)
140

(100)

720
(240)

280
(100)

>1000
(120)

400
(100)

3
(1)

600
(6)

COMMENTS
DEPTH OF CASING,
DRILLING RATE,
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION

•

•

Broken head on auger

™

-

•

-

-

•

Break at 10:00 a.m.

-

Water table at about 23-1 /2'~

-

-

-

^



PROJECT NUMBER
W65310.CO

BORING NUMBER
MW-25 SHEET 2 OF 2

SOIL BORING LOG

PROJECT CHEM-DYNE RI/FS LOCATION HAMILTON, OHIO

ELEVATION 589 FT DRILLING CONTRACTOR BROOK'S GEOPROBE
DRILLING METHOD AND EQUIPMENT HOLLOW STEM AUGER (6" OP) MOBILE B-80______
WATER LEVEL AND DATE ________________ START 5/30/83 FINISH 5/30/83 LOGGER HOLM/FAUGHT

o
5
UJ

UJ

UJ

H O "•
Q. _1 OC
UJ UJ 3
QCOM

30
-

-

-

35-

-

—

-

J

-i
>
OC

1

X

•

e

[AMPLE

Q
ZCC
< UJ
Uj|

1- Z

SS-10

oc
UJ

8
UJc

12"

STANDARD
PENETRATION

TEST
RESULTS

6" -6" -6"
(N)

19-28-79

SOIL DESCRIPTION
NAME, GRADATION OR PLASTICITY,
PARTICLE SIZE DISTRIBUTION, COLOR,
MOISTURE CONTENT, RELATIVE DEN-
SITY OR CONSISTENCY, SOIL STRUC-
TURE, MINERALOGY. USCS GROUP
SYMBOL

•

-

Gravel, fine, some sand, wet

-

•

m

-

u
o
CD

CO -1

; »V
' t 0*

*•?*':•>•:
•4 •

HEAD
SPACE

OVA
(HNu)

900
(100)

COMMENTS
DEPTH OF CASING,
DRILLING RATE,
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION

•

•

Out of hole here at 2:00 p.m!

-

Installed 25' of 4" stainless^
steel well pipe and 10' of
stainless steel well screen

-



PROJECT NUMBER
W65310.CO

BORING NUMBER
MW-26 SHEET 1 OF 2

SOIL BOB ING LOG

PROJECT CHEM-DYNE RI/FS LOCATION HAMILTON. OHIO
ELEVATION 589 FT DRILLING CONTRACTOR BROOK'S GEOPROBE
DRILLING METHOD AND PO.HPMPK.T HOLLOW STEM AUGER (6" OD) MOBILE B-80

WATER LEVEL AND DATE START 5/27/83 FINISH, 5/28/83 LOGGER HOLM_

O
1-

UJ-j
UJ

UJ

X * S
a. _i cc
UJ uj 3
Q oa <a

•

-

5-

-

-

10-

-

•

-

15-

-

-

20-

-

-

25-

-

30-

5

CC
UJI-

X
X
X
X
X
X
X
X
X
X

SAMPLE

0
Z cc
< UJ

El\- z

SS-1

SS-2

SS-3

SS-4

SS-5

SS-6

SS-7

SS-8

SS-9

SS-10

EC
LU

O
U
UJ
CC

5"

4"

14"

14"

6"

8"

5"

12"

10"

STANDARD
PENETRATION

TEST
RESULTS

6" -6" -6"
(N)

31-17-8

15-21/5"

3-4-5

2-3-4

5-W

4-6-6

5-4-11

10-40-65

13-32-38

15-31-55

SOIL DESCRIPTION
NAME. GRADATION OR PLASTICITY.
PARTICLE SIZE DISTRIBUTION. COLOR.
MOISTURE CONTENT, RELATIVE DEN-
SITY OR CONSISTENCY. SOIL STRUC-
TURE, MINERALOGY, USCS GROUP
SYMBOL

0-3' Coene GraveUy Fill with Rubble, black,
obstruction at 3'

Large Gravel in spoon

-

Wood in iltos

Clayey Silt, fine, with coarse sand to fine
gravel

Silty Sand, fine, brown, moist

Silty Sand, fine, brown, moist

-

SHty Sand, fine, brown, moist, with some
medium to coarse sand

Silty Sand, fine, brown, moist, with some
medium to coarse sand, some coarse sand
seams, some siltier seams

Gravel, coarse with some sand

_ — — —— —— — — — — — — — _

Clayey SM, with sand and gravel gray-brown
(till)

—

Clayey Silt, with sand and gravel gray-brown ~
(till), some fine sand lenses, moist

— —— — — — — — — — —— — — _

U
3
0
CO
S 0
co -

*il«;
$$

w£
i?Ti?-

§*
If
.•„ 1 *•

•V /

^̂
2 /

i *r ' •

¥•!
:-:K
r^- * -

•''[•"''

&*

$3

$3
r.h---.
"*•;•
0 °

' a^
_eOo

^

/;/
^

Z
0*-°^

J1

IK
g
1
1

§

$
$
£
y
1
/

i*'

£

•v

P
i?

£

a

•".
r

/

',

&
0
L

y
0

HEAD
SPACE

OVA
(HNu)

10

68

320
(60)

240
(50)

120
(90)

120
(50)

420
(90)

240
(64)

100
(8)

340
(8)

COMMENTS
DEPTH OF CASING,
DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND
INSTRUMENTATION

•

-

-

At 6' 9-10 ppm on HNu
background 2 ppm

Hole stopped at 10' for
day (3:30 p.m.)

OVA scan detected vapors *

-

-

-

Hard augering at 19.5'

-

-

—

Water on spoon at about
21 feet

-



CH2M
BHILL

PROJECT NUMBER
W65310.CO

BORING NUMBER
MW-26 SHEET 2 OF 2

SOIL BORING LOG

PROJECT CHEM-DYNE RI/FS LOCATION HAMILTON. OHIO

ELEVATION . 589 FT DRILLING CONTRACTOR BROOK'S GEOPROBE

DRILLING METHOD AND EQUIPMENT.

WATER LEVEL AND DATE _______

HOLLOW STEM AUGER (6" 00) MOBILE B-80
5/27/83 5/28/83 LOGGER HOLM

O
K

Ul

UJ

UJ
_. OI $<

HO "•
0. J CC
UJ UJ 3
O CD W

-

35-

-

-

40-

-

.

45-

-

50-

-

•

•

•

s
_J

cc
UJ

Z

X

X

X
*

•AMPLE

O
!£
CL 2

SS-11

SS-12

SS-13

CC
UJ

rSo
UJoc

9"

8"

0"

STANDARD
PENETRATION

TEST
RESULTS

6" -6" -6"
(N)

35-40-66

70-46-50

40-75/6"

SOIL DESCRIPTION
NAME, GRADATION OR PLASTICITY.
PARTICLE SIZE DISTRIBUTION, COLOR,
MOISTURE CONTENT, RELATIVE DEN-
SITY OR CONSISTENCY, SOIL STRUC-
TURE, MINERALOGY, USCS GROUP
SYMBOL

Gravel, coarse, some sand, light gray, dense

Sandy Gravel, wet, large cobbles at 36'

•

^™

•

Sand and Gravel, coarse

-

•

ATTEMPTED TO SAMPLE AT 47.5', BUT
2' OF SANO IN AUGER. DID NOT
SAMPLE

-

AUGE R ED TO 52.5' AND HOLE WAS
STOPPED THERE

-

-

U

oasg>- o
U) -1

0 g 4
A ft a
A • A

o d

O * a

•:'*;>'£

m-
'.'*!'"• '" '»

•>v•••'••».-"'•• *. • t .
)»':.'•-*••
:'•*,."'•••"'

•t;X • Q •

i%$l
'•''••^•'':.
> ': '. -'o.
V'-:'V'-'.
V.f'.'.'i;
:&;\

]^

&'••'•''••
%0-

HEAD
SPACE

OVA
(HNu)

>1000
(72)

>1000
(110)

>1000
(20)

COMMENTS
DEPTH OF CASING,
DRILLING RATE.
DRILLING FLUID LOSS,
TESTS AND
INSTRUMENTATION

Cobbles at 34*

_

Stopped for lunch

•

Did not sample at 40.5' due
to 1-1 12' of sand in auger

•

Still about 1 ' of sand in
auger. Cleaned and sampled.

-

•

m

-

-

-

Installed 55* of 4" stainless *
steel well pipe and 10' of
stainless steel well screen



PROJECT NUMBER
W65310.CO

BORING NUMBER
MW-27 SHEET 1 OF 2

SOIL BORING LOG

PROJECT CHEM-DYNE RI/FS LOCATION HAMILTON. OH 10
ELEVATION 590 FT DRILLING CONTRACTOR BROOK'S GEOPROBE

DRILLING METHOD AND EQUIPMENT HOLLOW STEM AUGER (6" OP) MOBILE B-80

WATER LEVEL AND DATE _______________ CTAPT 6/7/83 CIMICH 6/8/83 LOGGER BERGGREN

O

5
UJ_J
UJ

UJ_ o
xS <
H O u-a. _i QCUJ uj o
Q 00 M

-

-

5-

-

-

10-

.-

15-

-

on20-

.

25-

-

30-

S

<
>acin
z

p<

X
X
X
X
X
X
X
X[

X
v/\

.AMPLE

0
Z QC
< *£
LUS?

£i
t-Z

SS-1

SS-2

SS-3

SS-4

SS-5

SS-6

SS-7

SS-8

SS-9

SS-10

SS-11

><r
UJ

3u
01tc

13"

3"

2"

11"

18"

8"

5"

0"

10"

0"

STANDARD
PENETRATION

TEST
RESULTS

6" -6" -6"
(N)

45-18-18

21-11-8

58-21-23

40-19-13

4-3-2

8-9-20

7-14-17

18-65/3"

115-40/0"

16-47-122

14-21-45

SOIL DESCRIPTION
NAME, GRADATION OR PLASTICITY,
PARTICLE SIZE DISTRIBUTION, COLOR,
MOISTURE CONTENT. RELATIVE DEN-
SITY OR CONSISTENCY. SOIL STRUC-
TURE, MINERALOGY. USCS GROUP
SYMBOL

-

PHI. sandy gravel, dark brown to black

Fill, sandy gravel, dark brown to black

-

Fill, silty sandy gravel, dark brown.

Fill, siltv sandy gravel, dark brown
slightly more clay. No sample.

Clayey SMt. dark brown to black, some
horizontal dark streaks of organic matter
or charcoal

Clayey SHt, dark gray, about 8" over
sandy gravelly clay, brown with rust

Sand, coarse, light brown, with some fine
gravel, vary little day

Sand, coarse, light brown, with some fine
gravel, very little clay, with more gravel; tip
of spoon blocked with cobble _ _

No sample, end of spoon blocked with cobble

Clayey Sandy Gravel, grayish brown larger
gravel and more day than above

No Sample, all of recovery was material from
above in auger

_

0
_io
CD

>3OJ -1

.•;-:.i:.?;
££•••:'
&>£
•$$
';>>;*•
" o .'• "•'.... •• • -j
ft . 0 ...

'«'•».' 0,

':'". •>''•'
:°'':~o':'.
• a •'.••'.'

'.•\:>:
;'-.'«;

: (.''• ' '° ''•

;;•••-"»'•
voT""!
•'".'.' '.*•'•
i-ffti
•.'?••••.:«/, •; /w%/ y /
%>'^'.'.t ••'.-•*: •

• • '.•••'.! ' •

'-•.•'' ' %'

P

fem%.•&&*$k&«?%?'%%x*%&$.?&&*/W&v$%tefr-A« *•*•>%
. ° *
tt a *••>
ft " *

HEAD
SPACE

OVA
(HNu)

300
(160)

250
(118)

110
(58)

>1000
(42)

820
(40)

30
(18)

56
(24)

160
(8)

COMMENTS
DEPTH OF CASING,
DRILLING RATE,
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION

-

•

-

-

Low recovery - no catcher irv-
spoon

No sample, sample was lost
when spoon was opened

•

-

•

SS-8 spoon appear to be

below 2V. Stopped and pull"
augers. Bit was clogged with
clay and gravel

-

-

_



PROJECT NUMBER
W65310.CO

BORING NUMBER
MW-27 SHEET 2 OF 2

SOIL BORING LOG

PROJECT CHEM-DYNE RI/FS LOCATION HAMILTON. OHIO
nm. i iMnroMTPArrnRBROOK'S GEOPROBEELEVATION 590 FT_______________

DRILLING METHOD AND EQUIPMENT HOLLOW STEM AUGER (6" OP) MOBILE B-80______
WATER LEVEL AND DATE ________________ START 6/7/83 FINISH 6/8/83 LOGGER HOLM

o
1-

LU

UJ

UJ

1- O u.
a. _j it
UJ ui DO ca in

30

™

35-

40-

*

r

-

£

-i

QC
UJ

2

X

X

1

IAMPLE

a
Z QC
< UJ

si
H Z

SS-12

SS-13

UJ

O
U
UJac

15"

12"

STANDARD
PENETRATION

TEST
RESULTS

6" -6" -6"
(N)

32-48-75

37-37-85

SOIL DESCRIPTION
NAME. GRADATION OR PLASTICITY.
PARTICLE SIZE DISTRIBUTION. COLOR,
MOISTURE CONTENT. RELATIVE DEN-
SITY OR CONSISTENCY, SOIL STRUC-
TURE, MINERALOGY. USCS GROUP
SYMBOL

Gravel, coarse with sand

Sand up into auger 1 '

Gravel, coarse, gray

-

"

—

—

y
3
O
QD

OT -I

0 0 t
(6 «

• Ao a

*•• I

''a*.
ft °

'//
"o°-

HEAD
SPACE

OVA
(HNu)

>1000
(36)

>1000
(165)

COMMENTS
DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION

.

"

.

Installed 25' of 4" stainless _
steel well pipe and 10' of
stainless steel well screen

-

—



PROJECT NUMBER
W65310.CO

BORING NUMBER
MW-28 SHEET 1 OF

SOIL BORING LOG

PROJECT CHEM-DYNE RI/FS LOCATION HAMILTON. OHIO
590 FT DRILLING CONTRACTOR BROOK'S GEOPROBEELEVATION .

DRILLING METHOD AND EQUIPMENT HOLLOW STEM AUGER (6" 00) MOBILE 8-80

WATER LEVEL AND DATE _______________ START 6/3/83 FINISH _ 6/6/83 LOGGER BERGGREN

O

<
>
HI_i
411

111

x*Stssuj uj 3a CD u>

5-

-

-

10-

-

-

15-

-

™

20-

-

•

-

-

30-

i

<
ac
UJ

z

X
X
X
X
vs\
X
X
X
X
X

•AMPLE

azee
< Ul

El
I-Z

SS-1

SS-2

SS-3

SS-4

SS-5

SS-6

SS-7

SS-8

SS-9

SS-10

>
IT
UJ

5
U
Ul
QC

8"

11"

0"

0"

18"

24"

4"

6"

9"

16"

STANDARD
PENETRATION

TEST
RESULTS

6" -6" -6"
(N)

16-15-3

6-13-12

27-27-20

18-4-5

2-6-21

9-12-12-17

15-50/2

9-23-53

14-20-87/5"

38-113-120/5"

SOIL DESCRIPTION

NAME, GRADATION OR PLASTICITY.
PARTICLE SIZE DISTRIBUTION. COLOR,
MOISTURE CONTENT, RELATIVE DEN-
SITY OR CONSISTENCY. SOIL STRUC-
TURE. MINERALOGY. USCS GROUP
SYMBOL

•

Fill, poorly graded gravel generally < 1 "
diameter dark brown

-

Fill, poorly graded gravel generally < 1 "
diameter dark brown, except lighter in color

No Recovery, auger cuttings indicate coarse
gravel 1 to 1-1/2" diameter

•

No Recovery, residue in spoon suggests coarse .
sand— sandy gravel

Top 2" Clayey Gravel, light brown
6" SSIty Sandy day, dark brown, firm
10" Sand, coarse-medium, brown

Silty Clay, dark brown, firm 1 foot, remain-
der sand, coarse with some gravel, light
brown

Sand, coarse with some gravel, fine, light
brown

-

Sand, coarse with some gravel, fine, light
brown, with some day matrix

Sand, coarse with some gravel, fine, light
brown, with some day matrix, wet

-

w

Gravelly Send, much like above, but more
gravel; gravel > 1" diameter and subangular
to subrounded

CJ
_j
O
ODso> o
Ul -I

"'..'• *
• o •'

•"'. ' '.
'a'.

. • '°

• . o . .'

• • ' e'
'o'-- . '

'*.'•.'•;* . . & •

° •-••'•'
• -o- •

'.° • '• •

.' ' • '<? '

f'.-̂ -.>J^'I't-'J
<0/i^jfofe
7W/yy

\ti<
W:

•••'•'.•'••

.; :-;.:•

<7 ;•'.'. '
^•S-i
'•'•• !'<? •'o'. • • '

"'£&

HEAD
SPACE

OVA
(HNu)

>1000

360

40

38

24

240

540

>1000

COMMENTS

DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION

•

.

•

•

Tip of spoon plugged with
gravel

•

•

At 15' drove 2' spoon. First.
6" were waste. Blow counts,
are for last 18".

•

At 21 ' spoon bouncing on —
cobble. Hard augering. 1 11
hour and <1 " auger progresf

-

Water table about 25'

-

-

*5' to the west. Drilled to .
22-1 IT and resumed sampling



PROJECT NUMBER

W65310.CO
BORING NUMBER
MW-28 SHEET 2 OF 2

SOIL BORING LOG

PROJECT CHEM-DYNE RI/FS LOCATION HAMILTON. OH IP
ELEVATION 590 FT DRILLING CONTRACTOR BROOK'S GEOPROBE
nan i .M^ MC-runo AK.H em HPMPMT HOLLOW STEM AUGER (6" OP) MOBILE B-80

WATER LEVEL AND DATE ________________ START 6/3/83 FINISH _ 6/6/83 LOGGER BERGGREN

g
<
UJ
u
UJ

UJ_ o
I 5<
£ O u-
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SS-12

SS-13

SS-14

SS-15

SS-16

SS-17

>oc
LUI
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14"

11"

10"

4"

13"

STANDARD
PENETRATION

TEST
RESULTS

6" -6" -6"
<N>

28-88-100/3"

26-'75-125

34-68-83

15-29-44

22-27-38

25-24-38

44/6"

SOIL DESCRIPTION

NAME. GRADATION OR PLASTICITY,
PARTICLE SIZE DISTRIBUTION. COLOR.
MOISTURE CONTENT, RELATIVE DEN-
SITY OR CONSISTENCY. SOIL STRUC-
TURE. MINERALOGY. USCS GROUP
SYMBOL

Gravaylly Send, much liki above, but more
gravel, -gravel > 1" diameter and subangular

Clayey Gravel, gray to dark brown; angular ~
to subangular; gravel different texture than
overlying material

-

Clayey Gravel, gray to dark brown; angular
to subangular gravel different texture than
overlying material ; dense, firm, well graded

Clayey Gravel, gray to dark brown; angular
to subangular gravel different texture than
overlying material ; dense, firm, wall graded

-

No Sample collected, recovery was material
in auger casing

-

No Sample Collected. Recovery was
material in auger casing.

No Sample Collected. Recovery was
material in auger casing.

BORING ENDED AT 58-1/2 FEET
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HEAD
SPACE

OVA
(HNu)

>1000

>1000

COMMENTS

DEPTH OF CASING,
DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION

Drilling postponed for week*1

end. Break stopped at 35'
6/3/83

-

Resumed drilling 6/6/83 aujB
Guttering look like clayey silt
or sand

•

Augering more difficult at
45' to 50' than 10' above

-

-

-

SS-16 drove spoon about
1 ' through material in
auger before starting blow
counts
SS-17 drove spoon about
1 ' through material in

ing blow counts
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/1ETHQD AND E

'EL AND DATE

QUIPM

PROJECT NUMBER
W65310.CO

BORING NUMBER

MW-29 ' SHEET 1 OF 2

SOIL BORING LOG

mrATinM HAMILTON, OHIO

nnn.LiNR rnw-TRAr-rnR BROOK'S GEOPROBE
PMT HOLLOW STEM AUGER <6" 00) MOBILE B-80

SAMPLE

IN
T

E
R

V
A
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X
X
X
Xi
X
X
X
X
X
X

TY
P

E 
A

N
D

N
U

M
B

E
R

SS-1
A&B

SS-2
A&B

SS-3
A&B

SS-4
A&B

SS-5
A&B
SS-6
A&B

SS-7
A&B

SS-7
C&D

SS-8
C&D

SS-9
C&D

SS-10
C&D

SS-11
C&D

R
E

C
O

V
E

R
Y

18"

14"

14"

16"

14"

12"

12"

12"

9"

12"

13"

START .6/9/83 e

STANDARD
PENETRATION

TEST
RESULTS

6" -6" -6"
(N)

50-9-15
(24)

8-4-7
(11)

3-4-3
(7)

3-3-2
(5)

2-2-4
(6)

6-5-6
(11)

6-12-31
(43)

11-27-52
(79)

18-30-42
(72)

184-92

75-35-56
(91)

68-40-39
(79)

M.CH 6/10/83 LOGGER ROWLISON

SOIL DESCRIPTION
NAME. GRADATION OR PLASTICITY.
PARTICLE SIZE DISTRIBUTION, COLOR.
MOISTURE CONTENT, RELATIVE DEN-
SITY OR CONSISTENCY. SOIL STRUC-
TURE. MINERALOGY, USCS GROUP
SYMBOL

Sandy FIH, black, stained, dry

Sandy Fill, black, stained, dry

Sandy Silt brown, soft, damp (ML)

Sandy Silt, brown, soft, damp (ML)

Silty Sand, fine, brown, loose, damp (SP)

Silty Sand, fine, brown, loose, damp (SP)

Gravelly Sand, medium to coarse,
dense, damp

Gravelly Sand, medium to coarse,
dense, damp (SP)

Gravelly Sand, medium to coarse,
dense, damp (SP)

Gravelly Sand, medium to coarse,
dense, damp (SP)

brown,

brown,

brown,

brown.

Silty Sand, fine, brown, very dense, wet

-

Silty Sand, fine, brown, very dense, wet

— m
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OVA
(HNu)

700
(162)

240
(44)

8.6
(12)

2.0
(4.0)

4.0
(6.0)

2.0
(6.0)

3.0
(2.8)

3.8
(3.0)

8.4
(14.8)

3.4
(6.0)

20
(18)

16
(16)

COMMENTS
DEPTH OF CASING.
DRILLING RATE,
DRILLING FLUID LOSS,
TESTS AND
INSTRUMENTATION

Note: took extra sample
after SS-4

Note: spoon samples over -
lapped SS-5 to SS-6 to get
back on even ft

Two diff . samp, labeled
SS-7 changed to C&D
designation to differentiate

Hard augering at 22' cobble -
in spoon in SS-9

GWT at 25'N —



Sffi
PROJECT NUMBER
W65310.CO

BORING NUMBER
MW-29 - SHEET 2 OF 2

SOIL BORING LOG

PROJECT CHEM-DYNE RI/FS LOCATION HAMILTON, OHIO
ELEVATION 590 FT DRILLING CONTRACTOR BROOK'S GEOPROBE
DRILLING METHOD AND cm I.PMBMT HOLLOW STEM AUGER (6" OP) MOBILE B-80

WATER LEVEL AND DATE ________________ START 6/9/83 FINISH _ 6/10/83 LOGGER ROWUSON
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M
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SS-12
C&D

SS-13
C&D

R
E

C
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V
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R
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12"

11"

STANDARD
PENETRATION

TEST
RESULTS

6" -8" -6"
(N)

63-34-41
(75)

60-25-32
(57)

SOIL DESCRIPTION
NAME. GRADATION OR PLASTICITY.
PARTICLE SIZE DISTRIBUTION. COLOR.
MOISTURE CONTENT. RELATIVE DEN-
SITY OR CONSISTENCY. SOIL STRUC-
TURE, MINERALOGY. USCS GROUP
SYMBOL

Silty Send, fine, brown, very dense, wet (SP)

•

Silty Sand, fine, brown, very dense, wet (SP)
36.5

BOTTOM OF HOLE .

-

.

-

S
Y

M
B

O
LI

C
LO

G

:M

;;f!
.••\-:Y-
:.|:'.-'|.':

HEAD
SPACE

OVA
(HNu)

14
18)

600
(11.8)

COMMENTS
DEPTH OF CASING.
DRILLING RATE.
DRILLING FLUID LOSS.
TESTS AND
INSTRUMENTATION

-

•

™

-

Installed 25' of 4" stainless
steel well pipe and 10* of
stainless steel well screen



APPENDIX B

PHASE II HYDROGEOLOGICAL INVESTIGATION
SOIL SAMPLING AND WELL INSTALLATION

PHOTOGRAPHIC LOG



PHASE II HYDROGEOLOGICAL INVESTIGATION
Photographic Log
Chem-Dyne Site

W65310.CO
Photo 1: A view of the
southern entry to the
Chem-Dyne site.

Photo 2: A photo of the
health and safety training
of the drillers conducted
in May, 1983.

Photo 3: A view of the
decontamination trailer set
up by O.K. Materials at the
southern end of the
Chem-Dyne site.



Photo 4: Sane as Photo 3.

Photo 5: Same as Photo 3.

Photo 6: A view of the
back entrance to the O.K.
Materials decontamination
trailer and equipment shed,



Photo 7: A view to the
west showing the
surroundings of the site
and the rain gauge on the
O.H. Materials platform
offsite.

Photo 8: A photo of the
weather station erected by
O.H. Materials onsite.

Photo 9: A view to the
southern entrance gate to
the site showing the
decontamination trailer,
decontamination pad, and
water storage unit.



Photo 10: A view to the
west showing the
observation platform
erected by O.K. Materials
just offsite.

Photo 11: A view of the
dressout area and
procedures prior to
entrance from the south end
of the site.

Photo 12: A photo of
split-spoon sampling.



tPhoto 13: A view of the
rear of the soil boring rig
and drillers.

Photo 14: Taken from the
northern portion of the
site looking south, showing
the onsite conditions near
Tank 15.

Photo 15: An offsite photo
showing the phone
installed.



Photo 16: A photo of the
onsite operations by O.K.
Materials.

Photo 17: A view of the
soil boring operation and
logging.

Photo 18: A view of the
split spoon samping near
MW27.



Photo 19: A photo of
onsite operations by O.K.
Materials on the northern
portion of the site.

Photo 20: A view of
decontamination procedures
for the split spoons used
in sampling.

Photo 21: Another view of
decontamination of the
split spoons.



Photo 22: A view from the
northern portion of the
site looking west at the
Hamilton City Electric
Plant.

Photo 23: O.K. Materials
operations in the northern
portion of the site near MW
27 and 28.

Photo 24: Soil boring
operations at MW27 and the
supplied air setup.



Photo 25: A photo of the
soil boring operation with
O.K. Materials activity in
the background.

Photo 26: Soil boring
operations at the northern
portion of the site.

Photo 27: A view of the
onsite soil boring
operations. Inspector
logging the soil boring
material and supplied air
setup in the background.



Photo 28: Decontamination
setup for the split spoon
samples and glove wash.

Photo 29: A photo of the
split spoon decontamination
procedures onsite.

Photo 30: A shot taken
from the observation deck
offsite looking toward the
north shows the onsite
conditions and well
installation rig in the
foreground.



Photo 31: A view of the
onsite operations by O.K.
Materials.

Photo 32: A view of the
soil boring rig and
drillers.

Photo 33: A view of the
onsite well installation
activity.



Photo 34: A view of the
onsite soil boring rig and
drillers with the
associated airlines
attached.

Photo 35: A view of the
bottle change shed erected
by O.K. Materials for their
personnel onsite.

Photo 36: A view of the
onsite well installation
activity.



Photo 37: A view along the
western side of the site,
showing well installation
activity.

Photo 38: A view to the
north through the southern
entrance gates to the
south.

Photo 39: A view of the
decontamination procedures
showing the high-pressure
water wash installed by
O.K. Materials on their
decontamination pad.



Photo 40: A view from
onsite looking toward the
south, showing the well
installation rig.

Photo 41: A view of the
onsite soil boring
operation.

Photo 42: A view from the
observation deck erected by
O.K. Materials toward the
north across the site,
showing the soil boring rig
located near Tank 15.



Photo 43: A view of the
offsite support activity.

Photo 44: A view of the
staging area for the
construction materials and
vehicles located at the
southern entrance to the
site.

Photo 45: A view from
offsite of the onsite well
installation activity.



Photo 46: A photo of the
NIOSH trailer installed for
monitoring of health and
safety activity onsite.

Photo 47: A view from the
south looking toward the
north along the access road
onsite.

Photo 48: A view of the
split spoon
decontamination facility
set up onsite near
monitoring well 29.
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Photo 52: A view of the
soil boring rig located at
MW 29, also showing the six
backup air cylinders used
to supply breathing air.

Photo 53: A view from the
observation deck at the
southern end of the site
showing the soil boring rig
located at MW 26.

Photo 54: A view of a tank
truck moving along the
access road onsite near MW
29.



Photo 55: A view from the
soil boring rig located, at
MW 29 showing the on site-
bulking of liquids by O.K.
Materials.

Photo 56: A view of the
drum storage surrounding MW
29 and in the background
bulking activities by O.K.
Materials' personnel.

Photo 57: A view to the
west from the installation
location of MW 29.



Photo 58: A view from the
onsite access road looking
toward the east at the
location of MW 23.

Photo 59: A view from the
access road near the middle
of the site looking toward
the southwest at the well
installation rig setup on
MW 24.

Photo 60: A view toward
the west looking from the
access road at MW 24.



Photo 61: A view from the
same location looking
toward the northwest
showing the drum storage
onsite.

Photo 62: Taken from the
same location as Photos 60
and 61, a view toward the
north showing the drums
stored onsite.

Photo 63: A view towards
the north of the drum
storage onsite.



Photo 64:
63.

Same as Photo

Photo 65: A view towards
the northeast showing the
drum storage onsite.

Photo 66: A view towards
the northeast slightly more
east than Photo 65, again
showing the drum storage
onsite and access road
leading up the eastern
portion of the site.



Photo 67: A view of the
decontamination of well
casing and screen, followed
by a plastic wrap.

~~f":'.-?;
Photo 68: Same as Photo
67.

Photo 69: Same as Photo
67.



Photo 70: A view of the
dressout and equipment area
just offsite, and in the
background decontamination
procedures on the decon
pad.

Photo 71: A view of the
hotline observed at the
Chem-Dyne site in June. To
the left of the picture is
the dressout area and clean
area. In the right portion
of the photo is the
decontamination pad.

Photo 72: A view of the
decontamination pad located
at the hotline.



Photo 73: A view from the
observation deck at the
south end of the site
showing the well
installation rig at MW 24.

Photo 74: A view toward
the north showing the
access road running along
the eastern portion of the
site, also the drum storage
onsite.

Photo 75: A view to the
north from the observation
deck at the sound end of
the site, showing the drum
storage onsite.



Photo "?6: A view of the
well installation rig
located at MW 23.

Photo 77: A shot of the
abandoned guard house
located at the southern
entrance to the site.

Photo 78: A view of the
abandoned guard house and
parking area located at the
southern end of the site.



Photo 7q: A view from the
observation deck at the
south end of the site
showing the offsite support
trailers and onsite drum
storage.

Photo 80: A view of the
development water from
monitoring well 23.

Photo 81:
80.

Same as Photo



Photo 82: A view from the
south entrance to the site
toward the north, showing
the access road and drum
storage onsite.

Photo 83: A view of the
decontamination pad and
high-pressure water wash
installed by O.H. Materials
onsite.

Photo 84: A view of drum
storage near the south
entrance to the site, also
wildlife found onsite.



Fhcto 85: Sane as Photo
84.

Photo 86: Closeup of
wildlife found onsite.

Photo 87: A view of the
evening or early morning
hour well installation
activity onsite.



Photo 88: A view from the
observation platform at the
south end of the site
looking toward the north,
showing the offsite support
trailers and onsite drum
storage.

Photo 89: A view of the
onsite well installation
activity at night to avoid
heat stress problems.

Photo 90:
89.

Same as Photo



Photo 91: A view of the
dressout area on the clean
side of the hotline at the
Chem-Dyne site.

Photo 92: A view of the
light plant used for
illumination of the onsite
well installation work at
night.

Photo 93: A view of the
onsite well development
conducted at night.



Photo 94: A view of the
interior of the
decontamination trailer
used for onsite work.

Photo 95: A view of the
night well installation
work.

Photo 96: Same as Photo
95.



Photo 97: The view from
the observation deck
located at the south end of
the site looking towards
the north at the support
trailers offsite and cnsite
drum storage.

Photo 98: A view of the
SCBA's sitting on the
dressout table or equipment
table located on the clean
side of the hotline.

Photo 99: A view of the
dressout area and equipment
tables used for preparation
for onsite work.



Photo 100:
procedure.

Dressout

Photo 101: A view of the
decontamination pad and
stripping of contaminated
clothing before crossing
the hotline.

Photo 102: A view of
dressout attire prior to
site entry.



Photo 103: Dressout
procedure and equipment
table in the background,

Photo 104: Dressout
procedure.

Photo 105: A view of the
decontamination pad and
equipment drop on the dirty
side of the hotline.



Photo 106: A view of the
abandoned guard house
located at the southern
entrance to the site.

Photo 107: A view of the
decontamination of trailers
removing contaminated
material from the site by
O.K. Materials.

Photo 108: Dressout
procedures and disposal of
contaminated clothing prior
to crossing the hotline.



APPENDIX C

TENTATIVELY IDENTIFIED COMPOUNDS



Table 10
TENTATIVELY IDENTIFIED COMPOUNDS IN SPLIT SPOON

SOIL SAMPLES AT CHEM-DYNE

Sample
Number

MW-23
SS-4A

MW-23
SS-4A

MW-23
SS-4A

MW-23
SS-4A

MW-23
SS-4A

MW-23
SS-4A

MW-23
SS-8A

MW-23
SS-8A

MW-23
SS-8A

MW-23
SS-8A

MW-23
SS-10A

CAS
Number Compound Naae

108-10-1 2-pentanone,4-methyl-

127-18-4 ethene.tetrachloro-

108-38-3 benzene, 1, 3- dime thy 1-

718-22-2 2,5-cyclohexadlene-l,4-dlone,2,6-blB(l,l-dlmethylethyl)-

1120-21-4 undecane

791-28-6 phosphineoxlde , trlphenyl -

108-10-1 2-pentanone,4-methyl-
•

127-18-4 ethene.tetrachloro-

70-55-3 benzenesulfonamide,4-methyl-

791-28-6 phosphineoxlde.triphenyl-

109-99-9 furan.tetrahydro-

Percent
Purity

88.3

97.9

92.9

80.1

80.3

88.6

84.6

95.2

88.1

85.6

94.4

Estimated
Concentration

(us/kg)

220

2,400

300

280

170

1,100

230

370

370

330

7.3

MW-23 108-10-1
SS-10A

2-pentanone,4-methyl- 470

SHELL/GLT461/48
FILE/GLT461/370



Sample
Number

MW-23
SS-10A

CAS
Number

127-18-4

Compound Name

ethene,tetrachloro-

Percent
Purity

96.2

Estimated
Concentration

(ug/kg)

2,700

MW-23
SS-10A

29812-79-1 hydroxylamine,o-decyl- 87.1 230

MW-23
SS-10A

544-76-3 hexadecane 84.6 330

MW-23
SS-10A

18344-37-1 heptadecane,2,6,10,14-tetramethyl- 80.9 340

MW-23
SS-10A

18344-37-1 heptadecane,2,6,10,14-tetramethyl- 84.8 220

MW-23
SS-10A

593-45-3 octadecane 83.4 270

MW-23
SS-10A

55162-61-3 tetracontane,3,5,24-trlmethyl- 80.3 180

MW-24
SS-4A

none found

MW-24
SS-6A

544-25-2 1,3,5-cycloheptatrlene 93.5 350

MW-24
SS-1LA

1120-21-4 undecane 86.7 440

MW-25
SS-3A

1663-35-0 ethene,(2-methoxyethoxy)- 97.3 39

MW-25
SS-3A

01-57-6 naphthalene,2-methyl- 90.8 2,600

MW-25
SS-3A

92-52-4 l,l'-blphenyl 90.1 990

SHELL/GLT461/48
FILE/GLT461/370



Simple
Miaber

MW-25
SS-3A

MW-25
SS-3A

MW-25
SS-3A

MW-25
SS-3A

MW-25
SS-3A

MW-25
SS-3A

MW-25
SS-3A

MW-25
SS-3A

MW-25
SS-3A

MW-25
SS-3A

MW-25
SS-3A

MW-25
SS-3D

MW-25
SS-30

CAS
Number

575-37-1

569-41-5

573-98-8

3218-36-8

3218-36-8

1730-37-6

86-74-8

832-64-4

832-64-4

2381-21-7

1127-76-0

127-18-4

1663-35-0

Compound Name

naphthalene, l,7-dl»e thyl-

naphthalene,l,8-diBethyl-

naph thai ene,l,2-dl»e thy 1-

/l, 1 ' -biphenyl /4-carboxaldehyde

/I, 1' -biphenyl/4-carboxaldehyde

9H-fluorene,l-Mthyl-

9H-carbarole

phenanthrene ,4-oethyl -

phenan threne ,4-aethyl -

pyrene, l-«ethyl-

1-ethyl naphthalene

ethene, tetrachloro-

ethene , ( 2-me thoxye thoxy ) -

Estimated
Percent Concentration
Purity (ug/kg)

91.0 1,400

92.1 2,200

91.5 730

87.3 690

90.3 940

90.8 940

86.2 730

86.9 1,400

90.5 960

90.1 660

87 520

98.9 180

97.4 61

SHELL/GLX461/48
FILE/GLT461/370



Sample CAS
Number Number Compound Name

MW-25 1663-35-0 ethene, (2-methoxyethoxy )-
SS-6A

MW-26 none found
SS-4A

MW-26 1663-35-0 ethene, ( 2-methoxyethoxy )-
SS-7A

MW-26 10544-50-0 sulfur ,mol .(S8)
SS-7A

MW-26 1663-35-8 ethene, ( 2-methoxyethoxy) -
SS-11A

MW-26 108-88-3 benzene ,«ethyl-
SS-11A

MW-26 100-41-4 benzene, ethyl-
SS-11A

MW-26 108-38-3 benzene, 1,3-dlraethyl-
SS-11A

MW-27 109-99-9 furan.tetrahydro-
SS-5

MW-27 123-63-7 l,3,5-trloxane,2,4,6-trimethyl-
SS-5

MW-27 111-96-6 ethane, l,l'-oxybis/2-methoxy-
SS-5

MW-27 10544-50-0 sulfur,mol.(S8)
SS-5

MW-27 109-99-9 furan.tetrahydro-
SS-6

Estimated
Percent Concentration
Purity (ug/kg)

97.3 8.0

97.5 41

85.7 120

97.3 8.0

96.3 190

97.2 150

94.6 210

97.1 22

94.6 15

88.3 290

92.8 5,700

97.6 6.3

SHELL/GLT461/48
FILE/GLT461/370



Sample
Number

MW-27
SS-12A

MW-27
SS-12A

MW-27
SS-12A

MW-27
SS-12A

MW-28
SS-2

MW-28
SS-2

MW-28
SS-2

MW-28
SS-2

MW-28
SS-2

MW-28
SS-2

MW-28
SS-6B

MW-28
SS-6B

MW-28
SS-6B

CAS
Number

109-99-9

108-88-3

127-18-4

10544-50-0

544-25-2

2568-89-0

127-18-4

107-92-6

110-43-0

142-62-1

109-99-9

110-54-3

110-82-7

Compound Name

f ur an , te t r ahydr o-

benzene ,me thy 1 -

ethene,tetrachloro-

sulfur, mol.(S8)

1,3,5-cycloheptatriene

propane ,2,2'- /methylenebls (oxy)bls-

ethene , tetrachloro-

butanolc acid

2-heptanone

hexanoic acid

furan.tetrahydro-

hexane

cyclohexane

Percent
Purity

97.2

88.0

94.2

90.2

92.8

82.8

95.3

91.3

95.5

92.4

98.5

96.1

92.7

Estimated
Concentration

(ug/kg)

24

48

400

430

170

630

340

2,700

510

790

3.4

3.3

15,000

SHELL/GLT461/48
F1LE/GLT461/370



Sample
Number

MW-28
SS-6B

MW-28
SS-6B

MW-28
SS-6B

MW-28
SS-6B

MW-28
SS-6B

MW-28
SS-6B

MW-28
SS-6B

MW-28
SS-6D

MW-28
SS-6D

MW-28
SS-6D

MW-28
SS-6D

MW-28
SS-6D

MW-28
SS-6D

CAS
Number Compound Nane

79-31-2 propanoicacld,2-nethyl-

107-92-6 butanolc acid

116-53-0 butanolc acid,2-methyl-

142-62-1 hexanolc acid

111-96-6 ethane, 1,1' -oxybis/-2-methoxy-

142-62-1 hexanoic acid

1072-05-5 heptane, 2, 6-dimethyl-

544-25-2 1,3,5-cycloheptatriene

123-63-7 l,3,5-trioxane,2,4,6-trimethyl-

79-31-2 propanoic acid,2-nethyl-

107-92-6 butanoic acid

116-53-0 butanoic acid,2-methyl-

109-52-4 pentanoic acid

Estimated
Percent Concentration
Purity (ug/kg)

86.6 4,000

90.3 9,600

92.0 410

82.5 700

89.1 880

91.5 7,100

85.1 180

93.8 140

96.6 2,400

89.9 2,200

90.8 6,600

92.4 280

93.2 400

SHELL/GLT461/48
FILE/GLT461/370



Sample
Nmnber

MH-28
SS-6D

CAS
Number

111-96-6

Compound

ethane,1,I1-oxybis/2-methoxy-

Percent
Purity

94.6

Estimated
Concentration

(ug/kg)

530

MW-28
SS-6D

124-07-2 octanolc acid 88.1 1,600

MW-28
SS-6D

680-31-9 phosphorictrianide,hexamethyl- 92.2 200

MW-28
SS-6D

563-16-6 hexane,3,3-dimethyl- 86.2 160

MW-28
SS-6D

142-62-1 hexanoic acid 81.4 3,600

MW-28
SS-11

921-47-1 hexane,2,3,4-trimethyl- 85.6 440

MW-28
SS-11

17851-53-5 1,2-benzenedlcarboxyllc acid,butyl 2-»ethylpropylester 90.6 170

MW-29
SS-7A

none found

MW-29
SS-10C

109-99-9 furan,tetrahydro- 96.9 10

MW-29
SS-13C

109-99-9 furan,tetrahydro- 97.6 3.9

MW-29
SS-13C

544-25-2 1,3,5-cycloheptatrlene 94.3 350

MW-29
SS-13C

100-41-4 benzene,ethyl- 89.1 510

MW-29
SS-13C

100-41-4 benzene,ethyl - 86.8 530

SHELL/GLT461/48
FILE/GLT461/370



Sample
Number

MW-29
SS-13C

CAS
Number

100-41-4

Compound Name

Estimated
Percent Concentration
Purity (ug/kg)

benzene,ethyl- 88.8 160

MW-29
SS-13C

54518-04-6 methanol,dibutoxy- 91.8 270

MW-29
SS-13C

85-44-9 1,3-isobenzofurandione 97.7 230

SHELL/GLT461/48
FILE/GLT461/370



MEMORANDUM

TO: File

FROM: John T. Fleissner/GLO

DATE: August 19, 1983

SUBJECT: Chem-Dyne Site Remedial Investigation
Monitoring Well and Production Well Sampling
Phase II - Subtask 3-2.4

JOB NO: W65310.CO

INTRODUCTION

A groundwater sampling effort was performed during three
periods: June 2-7, 1983, June 21-23, and July 11-13 at the
Chem-Dyne site in Hamilton, Ohio. Sampling was performed
both onsite and offsite by personnel from CH2M HILL and En-
vironment and Ecology, Inc. (E&E) as planned by U.S. EPA
personnel. This work was performed in partial satisfaction
of Contract No. 68-01-6692, Work Assignment No. 21.5M10.0
Task 3-2. To expedite completion of this portion of the
Work Assignment, verbal authorization from the Contract Of-
ficer was received pursuant to a request by CH2M HILL.

PURPOSE

The purpose of the Phase II groundwater sampling effort was
to gather additional data to investigate seasonal variation
in groundwater levels and contamination at the site. The
general scope and timing of this sampling activity was de-
termined by U.S. EPA.

SCOPE

The scope of the sampling effort at the Chem-Dyne site in-
cluded the following samples:

o Six industrial cooling and process water
production wells

o One municipal power company cooling water well
o Three city water samples from private residences

and an office
o Twenty-two existing groundwater monitoring wells

offsite and onsite
o
o

Seven "new" groundwater monitoring wells onsite
Nine groundwater field blanks
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o Three laboratory blanks
o Three groundwater duplicate samples
o One city water well (No. 11)

Groundwater samples were taken from both existing and newly-
installed groundwater monitoring wells: 11 of the
groundwater monitoring wells are onsite and 18 groundwater
wells are offsite.

All of the groundwater samples were analyzed for the inor-
ganic and organic constituents included in the routine ana-
lytical packages by the U.S. EPA contract laboratories.
Samples collected during this effort were analyzed by two
laboratories: Mead Compu/Chem in Research Triangle Park,
North Carolina 27709 for all organic analysis, and Chemtech
Consulting Group, Ltd. in New York, New York 10014 for all
inorganic analysis.

PERSONNEL

The sampling team included personnel from CH2M HILL and E&E,
Inc. as follows:

CH2M HILL

John T. Fleissner, Project Engineer/GLO
Tom A. Gilgenbach/GLO (June 2-7 and July 12-13)
Jim Emery/DEN (June 2-7 and June 21-23)
Ried Dennis/WDC (June 21-23 only)
Mark J. Lepkowski/GLO (July 12-13)
Linda J. Keppert/GLO (July 12-13)
Diane M. Demshar/GLO (July 12-13)

E&E, Inc.

George Gartseff (June 6 and 7 and June 21-23)
Fred Swed (June 2-7)
Glen Millner (June 2 and 3 only)
Nancy Aungst (June 21-23)

GROUNDWATER SAMPLING PROCEDURE

MONITORING WELL SELECTION

The "existing" monitoring wells sampled during this effort
were previously reviewed by Joe Keeley, U.S. EPA prior to
the Phase I sampling performed April 4-14, 1983. These
monitoring wells included wells installed in 1981 by E&E,
Inc. during FIT activities and wells installed by Roy F.
Weston in 1982.

Monitoring wells installed by E&E, Inc. were 2-inch diameter
wells. Well logs were available for each of these wells.
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The monitoring wells installed by Roy F. Weston were 4-inch
diameter wells. Well logs were not available for these
wells at the time of sampling.

The "new" onsite groundwater monitoring wells sampled during
this effort were installed between May 23 and July 11 under
the inspection of CH2M HILL according to the plan prepared
by the U.S. EPA. These new onsite wells are described in
detail in a separate technical memorandum.

MONITORING WELL SAMPLING

General Well Sampling Strategy

The general monitoring well sampling strategy was to obtain
representative samples of local groundwater and minimize
contamination of both monitoring wells and the samples.

The sequence of monitoring well sampling was approximately
the same as the sequence recommended for Phase I by
Joe Keeley, who suggested the order of well sampling based
upon sampling the least contaminated wells first and moving
progressively toward the most contaminated wells. The
sequence of monitoring well sampling done during Phase II
was as follows:

1. MW-1 12. MW-14
2. MW-2 13. MW-11
3. MW-3 14. MW-4
4. MW-22 15. MW-1
5. MW-21 16. MW-183
6. MW-20 17. MW-153
7. MW-19 18. MW-7
8. MW-15 19. MW-13
9. MW-17 20. MW-12
10. MW-16 21. MW-5
11. MW-8 22. MW-6

23. MW-9
24. MW-10

Note: Samples from these monitoring wells split with Mr.
Richard Javick, FMC Corp. Wells MW-1 and MW-15 were resam-
pled because Mr. Javick arrived at the site a few days
after these wells had been already sampled.

Well Sampling Equipment

Two types of sampling equipment were used to sample the
monitoring wells. A stainless steel submersible pump
(Johnson-Keck Model SP-81, Serial Number 141) was used to
purge and pump out samples (except volatile organics) at
most of the monitoring wells.
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A 2-inch stainless steel bailer was used for monitoring
wells MW-9 and MW-6 because the submersible pump did not fit
all the way down the well into the screen section. The
bailer was also used at MW-5 based on experience at MW-6.
At MW-14, a 1-inch stainless steel bailer was used because
previous experience in April showed that the 2-inch bailer
did not pass through the well to the screen section.

Well Depth and Water Surface Measurement

Before purging the monitoring wells, the total depth of the
well and the location of the groundwater surface were mea-
sured. The total depth was sounded with a stainless steel
weight and monofilment line. The water surface was measured
with an M-scope. A fiberglass or steel tape was used for
measurement of the sounding and M-scope wire. All mea-
surements were made from the top of the well casing.
Table 1 contains the well measurement data from both this
Phase I work and previous work by Roy F. Weston in December
1982.

The well sounding equipment and M-scope were decontaminated
after each use by rinsing the equipment through the TSP,
acetone solution, and distilled water as described on the
next page.

Well Purging

Each groundwater monitoring well was purged prior to taking
the groundwater sample. Where the pump was used for purging
and sampling, the volume of purge water at each well was
based on the total depth of the well, either shallow or
deep, and either one 15-minute duty cycle or three
consecutive 15-minute duty cycles, respectively, of the
sampling pump. This procedure was selected by Keeley.

The seven "new" onsite wells installed by CH2M HILL were
each purged by pumping five well volumes before sampling.
Thus, for the shallow wells with approximately 12 feet of
water column, three duty cycles were required and, for the
deep wells with approximately 40 feet of water column, five
duty cycles were required.

The routine for pump operation during well purging was based
on the constraints of the pump itself. The submersible pump
has a normal duty cycle of 15 minutes and an approximate
discharge flow rate of 1.0 gpm. After 15 minutes of opera-
tion, the pump must be idle for a minimum of 5 minutes for
pump and motor cooling. By operating the pump for either
one or three duty cycles, depending upon the well volume,
each well was adequately purged.
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Table 1 (Page 1 of 2)
PHASE II MONITORING HELL DATA SUMMARY CHEM-DYNE SITE

JUNE 2-6 AND 21-23, 1983
HAMILTON, OHIO H65310.CO

PREVIOUS DATA HEM DATA
HELL NUMBER

HH-

NH-1
MN-2

NH-3
NH-4

MH-5
HH-6

HH-7
MN-8

NH-9
NN-10

181-11
NH-12

MH-13
NH-14

HH-15
NH-16

HH-17
HH-18

MH-19
MH-20

MH-21
W-22

As-Installed

(Heston)
(Heston)

(Heston)
B-9

8-16
B-14

B-8
(Heston)

B-15
0-17

B-12
(Heston)

B-ll
B-2S

(Heston)
(Heston)

(Heston)
B-3

(Heston)
(Heston)

(Heston)
(Heston)

Estimated
Elevation Static Hater

Top of Casing Voluee
IfMt) JCUblC/fMt)

591. 09
591.49

591.15
593.20

591.91
592.49

593.59
598.20

S91.ll
591.84

598.66
593.44

593.47
594.66

595.89
595. 09

597.55
596.90

591.23
591.80

597.87
597.35

2.8
0.54

0.51
0.04

0.04

0.10
0.3S

0.14

0.13
2.65

0.08

0.16
0.17

0.45
0.10

2.75
0.88

0.92
3.57

Hater Elevation
Elevation Top of Casing

(fMt) (fMt)

563.59
563.67

563.95
563.44

563.60
562.79

563.36
563.20

563.26'
SCI. 27

563. OS
563.11

563.30
563.62

563.41
562.42

560.68
562.42

560.72
561.89

561.39
560.31

591.12
591.52

591.14
592.89

591.62
592.19

593.30
S97.91

S92.ll
591.58

598.16
593.18

593.20
594.39

595.56
594.82

597.32
594.65

591.42
592.02

598.06
597.57

Date of
Measure-

pent

6/2/83
6/2/83

6/2/83
6/6/83

6/22/83
6/21/83

6/7/83
6/1/81

6/31/11
6/21/83

6/6/83
6/7/83

6/7/83
6/6/83

6/3/83
6/3/83

6/3/83
6/6/83

6/3/83
6/3/83

6/2/83
6/2/83

Static
Hater Elevation

Elevation bottom of mil
(fMt) IfMt)

568.50
568.60

568.89
567.78

S65.62
565.77

S67.84
568.04

S6t.ll
566.58

567.19
567.06

567.12
567.18

567.56
565.99

562.32
566.32

560.71
563.27

563.69
561.90

528.20
556.27

555.14
557.89

555.79
561.11

558.22
556.24

557.58
554.00

558.86
534.18

559. 70
563.81

555.56
554.32

553.65
556.65

524.54
551.19

550.39
522.74

Initial HNU Reading
In Casing

(BOB) Consents

Less
Less

Less
Less

17

Less

-

Less
Less

Less
Less

than
than

than
than

than

than
than

than
than

15 to 16
Less than

Less
Less

Less
Less

1.0
Less

than
than

than
than

than

l.O No casing cover In place
1.0 PVC casing cover bo r ken during renoval

1.0
1.0

Cover In place but no padlock
Padlock In place but no cover

1.0
No HNU •easument In casing
because of heavy rain

-

1.0
1.0

1.0
1.0 Bare casing) no lock cover

1.0

1.0
1.0 Casing has been Modified for drlve-

uay construction by Hamilton Electric

1.0
1.0 No casing cover in place

1.0

GLT414/11-2



Table 1 (Page 1 at 1}
PHASE II MONITORING HELL DATA SUMMARY CHIM-mNE SITE
JUNE 2-6 AM) 21-21, 19*3, HAMILTON, OHIO H65310.CO

. . .. WWWTA
HELL

MH-

HH-2J
HH-24

m-25
HH-26

HH-27
MH-28

NUMBER

As-installed

(CH2H HILL)
ICH2M HILL)

ICH2M HILL)
(CU2M HILL)

ICH2M HILL)
ICH2M HILL)

Elevation
Top of Casing

(feet)

S90.32
591.32

591. 25
590.52

590.71
591.56

Date of
Measure-

ment

6/22/83
6/23/BI

6/21/81
7/13/81

6/21/63
7/12/83

Static
Hater

Elevation
(faet)

MS. 21
566.49

565.92
-

S65.21
565.64

Elevation
bottw of Melt

(feet)

554.74
557.66

556.42
525.77

554.96
526.31

Initial Mill Reading
In Casing

(ml

50
Less than l.o

20-10
1 - 4

8 - 1 0
12 MXlBUl

Consents

-

-

_

HH-29 (CH2H HILL) 590.85 6/22/81 561.85 551.93 14

Hater elevation before puBplng December 6, 7, and 8, 1982.

GLT414/69-1



During well purging, the pump was periodically moved within
the water column from top to bottom to distribute the source
of purge suction.

Where the stainless steel bailers were used for purging and
sampling, a minimum of three well volumes of water was re-
moved for the purge. The only exception was at MW-14 where
one well volume was removed. At MW-14 the well recovered
slowly after each bail was removed and one well volume purge
was found to remove most of the water column before the well
could recover. Therefore, one well volume of purge was con-
sidered sufficient to obtain a representative sample.

Well purge water from each well was collected in 55-gallon
drums, each of which was disposed of on the Chem-Dyne site
by O.K. Materials, the contractor performing concurrent drum
and bulk tank removal work.

Well Sampling

Most of the monitoring wells were sampled with the submer-
sible pump. At these wells, the submersible pump was used
to take the samples for base/neutral, acid, and pesticide
organics, metals, and cyanide. Samples for volatile organic
analysis were taken with a stainless steel bailer at all
monitoring wells.

Four of the monitoring wells, MW-14, MW-9, MW-6, and MW-5,
were purged and sampled completely with a stainless steel
bailer. The bailer was used only where the submersible pump
could not be used.

Samples were collected by filling the sample bottles
directly from the sampling pump discharge line or the
bailer. All sample fractions for metals analysis were
filtered through a 0.45u filter prior to preservation.
Sample fractions for metals were preserved with nitric acid
and fractions for cyanide were preserved with sodium
hydroxide.

Decontamination

Decontamination procedures included steps to avoid contam-
ination of the sample and monitoring well and to minimize
carryover of contaminants from one well to another. In sum-
mary, the steps used to minimize contamination were as fol-
lows:

o Take samples from the least to most contaminated
wells based on previous groundwater data.

o Decontaminate the outside of all equipment used in
the wells including depth sounding weight and
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line, M-scope, sampling pump (or bailer) and
discharge line after each well sampling.

o Decontaminate the inside of the submersible pump
by pumping decontamination solutions in sequence
through the pump after each well sampling. Decon-
taminate the inside of the bailers as appropriate.

o Purge each monitoring well prior to sampling.
This not only removes stagnant water in the well
but also pumps out any contamination carried into
the well and pumps decontamination solution out of
the pump discharge line.

Three solutions were used in sequence to decontaminate well
sampling equipment. These solutions were trisodium phos-
phate (TSP) and city tap water, acetone and distilled water
(approximately 20 percent acetone V/V), and distilled water
rinse. To decontaminate the inside of the sampling pump and
line, each solution was pumped for 60 seconds through the
pump and discharge line. Decontamination solutions were
typically used for 1 day or a maximum of six wells and then
disposed of.

The decontamination procedure for gloves used to handle
equipment was washing in TSP solution followed by tap water
rinse.

The spent decontamination solutions were combined with the
purge water in 55-gallon drums and disposed of by O.K.
Materials at the Chem-Dyne site.

PRODUCTION WELL SAMPLING PROCEDURES

PRODUCTION WELL SELECTION

Production wells were selected by the U.S. EPA with the
addition of the municipal wells identified by CH2M HILL at
the Hamilton Electric Power Plant. The production wells
were all industrial wells used for process and/or cooling
water. The municipal wells at the power plant are used
exclusively for cooling water.

The production wells sampled during Phase II sampling work
included the following:

Primary
Well Designation Water Use

Vaughn Building Company Air Conditioning
Beckett Paper Parking Lot Process Water
Beckett Paper Dayton St. Process Water
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Champion Paper No. 1 Process/Cooling Water
Champion Paper No. 4 Process/Cooling Water
Champion Paper No. 10 Process/Cooling Water
Hamilton Power Plant No. 9 Cooling Water

PRODUCTION WELL SAMPLING

All production wells were sampled during normal continuous
operation of the well pumps. All sampling was performed by
John Fleissner, CH2M HILL, with the cooperation of industry
and utility personnel. A general summary of the wells is
given in Table 2.

The sampling points at each well were close to the discharge
of the well pump with the exception of the Hamilton Electric
Power Plant. At the power plant, the sample was taken from
a tap on the discharge line near the inactive second well,
approximately 150 feet from the active well. This remote
sampling point was the most practical location.

The typical sample tap was a small section of pipe with a
shut-off valve and a short leg of discharge pipe, except at
the power plant. These sample taps were opened and flushed
for 1 minute prior to sampling. At the power plant, the
sample tap was a small diameter pipe, shut-off valve, and
approximately 4 feet of rubber hose. At this location, the
line was flushed for 5 minutes prior to sampling.

Samples were collected by filling the sample bottles
directly with water from the tap. All samples for metals
analysis were filtered through a 0.45u filter prior to
preservation at the command post.

MUNICIPAL WATER SAMPLING PROCEDURES

Municipal Water Location Selection

City of Hamilton municipal water was sampled in four loca-
tions: city well field at Well No. 11, two private resi-
dences (Holland and Fuetterer), and the office of the
Hamilton Appalachian Peoples Service Organization (HAPSO).
The well water was raw groundwater prior to treatment and
the other three samples were finished city water from the
distribution system. Location of City of Hamilton municipal
water wells and private water taps are shown in Figure 1.

Municipal Well Sampling

The city of Hamilton Well No. 11 was sampled June 22, 1983,
by John Fleissner, CH2M HILL, under the direction of Don Bruce,
U.S. EPA.
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Table 2
SUMMARY OF DATA ON PRODUCTION WELLS IN THE

VICINITY OP CHEM-DYNE SAMPLED ON JULY 12-13, 1983
HAMILTON, OHIO

W65310.CO

Depth of Screen Approximate Flow, Sanpllng
DateHell Location

Beckett Paper

Beckett Paper

Beckett Paper

Designation

Parking Lot

Dayton Street

Buckeye Street

Use

Papenaaklng

Pipe nuking

Papensaklng

Section, ft

US to 175

93 to 118

77 to 102

«•

1,000

750

1,000

Sampling Point
Description

Chaiplon Paper

Chaaplon Paper

Champion Paper

Hamilton Electric Power Well No. 9 Searing Cooling ISO to 180

Hell No. 1 Papensaklng &
Cooling

Hell No. 4 Papensaklng &
Cooling

Well No. 10 Papensaklng &
Cooling

too

7/13/83 Sample tap on pusp discharge
piping

7/13/83 Sajspl* tap on pusp discharge
flange

7/13/83 Sanple tap on pusip discharge
piping

7/13/83 Sample tap on pump discharge
piping

7/13/83 Sample tap on pusp discharge
piping

7/12/83 Sample tap approximately ISO
feet from pusp with 4 feet of
rubber hose

Cosaent

Disconnected yard hose prior to
flushing and sampling

Attached new elbow and pipe
nipple to permit sampling

Could not sample because no
sample tap available near punp
discharge

CLT414/77



FIGURE 1
LOCATION OF CITY OF HAMILTON

,,,' , MUNICIPAL WATER WELLS AND
>.JV M PRIVATE CITY WATER TAPS

' CHEM-DYNEHI.
i/ - TM SUBTASK 3-2.4



The sample was taken from a small diameter sample tap
located near the pump discharge flange. The tap was flushed
for approximately 1 minute before sampling. Sample bottles
were filled directly from the tap. The sample portion for
metals analysis was filtered through a 0.45u filter prior to
preservation at the command post.

The private residences and HAPSO office were sampled on
June 21, 1983, by Fleissner with Bruce. Sampling locations
at each place are described below:

o Holland residence sample taken from the tap in the
"laundry room" sink at the rear of the house.

o Fuetterer residence sample taken from the kitchen
sink tap.

o HAPSO sample taken at the kitchen sink tap at the
rear of the building.

At each location, the tap was flushed for 5 minutes before
sampling. Sample bottles were filled directly from the tap.
Samples for metals analysis were not filtered prior to pre-
servation because the samples represented "finished" tap
water as consumed by persons served.

SAMPLING CHRONOLOGY

The following chronology summarizes the major activities and
events for each day of Phase II groundwater sampling v/ork at
Chem-Dyne from June 1 through June 7, and June 20 through
June 23, and July 11 through June 13, 1983.

June 1, 1983, Wednesday

Team: John T. Fleissner, CH2M HILL
Tom A. Gilgenbach, CH2M HILL
Jim Emery, CH2M HILL
Fred Swed, E&E, Inc.
Glen Millner, E&E, Inc.

Samples obtained: None. Day used for site setup and
preparation.

Comments: None.

June 2, 1983, Thursday

Team: Same as Wednesday, June 1.
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Samples obtained: MW-1
MIV-2
MW-3
MW-22
MW-21
Distilled water blank.
Pumped distilled water blank.
Field blank.

Comments: Samplers forced to break the PVC cap off of
casing at MW-2 to sample.

June 3, 1983, Friday

Team: Same as Wednesday, June 1.

Samples obtained: MW-20
MW-19
MW-15
MW-17
Field blank
MW-16
MW-8
Laboratory blank

Comments: MW-14 sampling postponed until Monday to
avoid possible vapors released by
activity by O.K. Materials onsite.
MW-15 sampled using level-C.

Met Don Bruce, U.S. EPA, and Dave Strayer, OEPA who directed
me to split samples with a representative from FMC Corp.
Samples to be from MW-1, MW-15, MW-13, and MW-18. FMC
representative to arrive Monday, June 6.

Pouring rain with lightning begins at 1500 while sampling
MW-8.

Glen Miller of E&E, Inc. returned to Buffalo office after
Friday's work. His place on the team was taken by
George Gartseff of E&E, Inc.

June 6, 1983, Monday

Team: John T. Fleissner, CH2M HILL
Tom A. Gilgenbach, CH2M HILL
Jim Emery, CH2M HILL
George Gartseff, E&E, Inc.
Fred Swed, E&E, Inc.

Samples obtained: MW-14
MW-11
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MW-4
Field blank
MW-la
MW-18a
MW-153

a Note: Samples from these monitoring wells were split
with Mr. Richard Javick, FMC Corporation. Wells
MW-1 and MW-15 were resampled because Mr. Javick
arrived at the site a few days after these wells
had been initially sampled.

Comments: Mr. Richard Javick, FMC Corporation joined the
sampling team in the field at MW-11 during setup
at 1000.

MW-18 was located and found to have been modified
by Hamilton Electric Company. The well casing was
cut off at the surface elevation of the
surrounding parking lot and fitted with a threaded
(unvented) cap. Sounding and water surface
measurements only indicate the depth of water
column because the new elevation of the modified
top of casing is unknown.

June 7, 1983, Tuesday

Team: Same as Monday, June 6.

Samples obtained: MW-7
MW-13
Field blank
MW-12
Vaughn Construction (private well)

aNote: Sample from MW-13 was split with Mr. Richard
Javick, FMC Corporation.

Comments: During the pouring of the field blank at MW-13,
the smell of organic solvent like "paint thinner"
was noticed by all field personnel and the HNU
indicated 1.0 to 1.5 ppm compared to a background
of approximately 0.2 ppm.

June 21, 1983, Tuesday

Team: John T. Fleissner, CH2M HILL
Jim Emery, CH2M HILL
Ried Dennis, CH2M HILL
George Gartseff, E&E, Inc.
Nancy Aungst, E&E, Inc.

-14-



Samples obtained: Holland Residence ,
Fuetterer Residence
Hamilton Appalachian Peoples Service
Organization (HAPSO) Office

MW-9
MW-10
Field blank

Note: These locations are served by the City of Hamilton
water supply. These locations were sampled by
taking tap water from indoor fixtures.

Comments: Three locations served by the City of Hamilton
water supply were sampled under the direction of
Don Bruce, U.S. EPA. These locations were re-
portedly selected because of previous requests by
citizens for water analysis.

At each of the three locations served by City
water, the tap was run from 5 minutes at near full
flow prior to taking samples.

June 22, 1983, Wednesday

Team: Same as Tuesday, June 21

Samples obtained: MW-23
Field blank
MW-6
MW-29
MW-5
Hamilton City Well No. 11

Comments: MW-6 and MW-5 sampled with the 2-inch diameter
stainless steel bailer and MW-23 and MW-29 sampled
with the submersible pump.

Sampling the Hamilton City well No. 11 was under
the direction of Don Bruce, U.S. EPA.

Fleissner returned to CH2M HILL Milwaukee office
after the work on June 22 because of a prior com-
mitment. Field log maintained by Jim Emery,
CH2M HILL, during work on the following day.

June 23, 1983, Thursday

Team: Jim Emery, CH2M HILL
Ried Dennis, CH2M HILL
George Gartseff, E&E, Inc.
Nancy Aungst, E&E, Inc.

-15-



Samples obtained: MW-24
MW-25
Field blank
MW-27

Comments: Larry Holm, CH2M HILL, assisted sampling team
during onsite sampling.

The two "deep" onsite wells, MW-28 and MW-26 were
not finished and could not be sampled during this
period of work.

July 11, 1983, Monday

Team: John T. Fleissner, CH2M HILL

Samples obtained: None

Comments: Day used to assemble materials and equipment for
sampling.

July 12, 1983, Tuesday

Team: John T. Fleissner, CH2M HILL
Tom A. Gilgenbach, CH2M HILL
Mark J. Lepkowski, CH2M HILL
Linda J. Keppert, CH2M HILL
Diane M. Demshar, CH2M HILL

Samples obtained: MW-28
Laboratory blank
Field blank
Hamilton Electric Power Well No. 9

Comments: The sample collected from the Hamilton Electric
Power Well No. 9 included a biocide additive which
is continuously injected into the well water. The
additive is Nalco 321 which contains 23.5 percent
of the active ingredient 1 alkyl (C, to C,Q)
amino-3-aminopropane diacetate. Prior to
sampling, the well had been pumping since
Wednesday, June 6.

July 13, 1983, Wednesday

Team: Same as Tuesday, July 12

Samples obtained: MW-26
Beckett Parking Lot Well
Beckett Dayton St. Well
Champion Papers Well No.
Champion Papers Well No.
Champion Papers Well No.
Field Blank

1
4
10

-16-



Comments: The third Beckett Paper well, called the Buckeye
St. well, could not be sampled because there is no
access to the discharge before it joins the dis-
charge from other wells. Beckett Paper sampling
performed under coordination with Cecil Lakes,
maintenance foreman.

Champion Paper wells sampled with the assistance
of Julia Glazer, environmental engineer.

FIELD DATA SUMMARIES

The field data are presented on several tables which follow.
These data are included without observations or evaluation
since additional data will be generated from other sampling
efforts. Data evaluation will be performed after all data
are available under Task 5, Site Investigation Analysis in
the final work plan.

The field data summaries include the following tables:

o Table 3 - Summary of Priority Pollutant Organic
Analysis of Groundwater

o Table 4 - Summary of Inorganic Analysis of
Groundwater

o Table 5 - Summary of Priority Pollutant Organic
Analysis of Production Wells and Private
Residences

o Table 6 - Summary of Inorganic Analysis of
Production Wells and Private Residences

Tentatively Identified Compounds detected in
Groundwater Samples are presented in Appendix B.

GLT414/40
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Table 3 (Page 1 of 31
SUMARY OF PRIORITY POLLUTANT ORGANIC ANALYSIS OF GROUNDNATER AND SURFACE HATER
AT CHEM-OYHE IHASE II - HYDROGBOLOGIC STOOY CASE HO. 1746-1878 JUNE AND JULY 1983

Compound* fit! MH-I

MONITORING HELL

MH-5 HH-6 H-7 MH-6 MH-9

Acid Compounds, ug/1
2-Hltropheaol
Pheonol

MH-10

36

MH-11 MH-12

80

Bate/Neutral
Ble(2-chloroe

Compounds,
roelhyllet

ug/1
ber

Bl*(2-*tbylhexyl)phthalate
Dl-n-octyl phthalate

VoUtllei, ug/1
—— Benieb*

Carbon tetracblorlde
Chlorobeniene
1,2-Dtchloroethane
1,1,1-Trichloroethane
1,1-Olcfaloroethane
1,1,2-Trlchloroetbane
1,1,2.2-Tetrachloroethane
Chlorofora
1,1-Dlcbloroethenc
1,2'trana-Olcbloroetliene
Cthylbeniene
Hethrlene chloride
Tetrachloroethene
Toluene
TrichloroetheiM
Vinyl chloride

Pesticides. ug/Kg
Ho priority pol lutant
pesticide* fewd.

Honprlorltf Pollutant*

800

230

19
59

130
ISO
40
26

430
62

JSO

IB
100

12
130
20

24

2,800

260
120

240

13,000

180

1,200

2,600

260
120

240

13,000

180

1,400

4,300

820

7,000

ISO

1,200

920

3,700

4,400
2,600

13,000

7,500

4,700
3,900

4,300

11,000

7,000

5,400

5,200

8.1

5.7

8.6
41

Honprlorltf Pol
Haiardoos Substi

Beniolc acid
ug/1

Beniol
Acetone
2-Butanone
4-Heth|fl-2-pentanone
0-xylene

Dloxln*
2,3,7,8-TetrachlorodlbeMo

-p-dloxln

420 1,600 17,000
1,500

260 50,000
320

300 700

JNA denote* that the compound va* not analysed for In this saople. Only coepound* Identified In sanples are listed In this table. Compounds not Identified In any saaple are not listed.
"IT denote* conpound Identified at less than (LT) the specified detection limit but greater than one-half the detection Unit, I.e., present but below the detection Unit.
JjPN represents pesticide or PCB vhlch cannot be confirmed by OC/HS.
1980 EM AMBIENT HATER QUALITY CRITERIA for the protection of huaan health froci the toxic properties of a pollutant Ingested through water and contaminated aquatic organisms, assuming
dally Ingest Ion of 2 liters of water end 6.5 gram* of potentially contaminated fish product*. Concentrations corresponding to lifetime cancer risk level RMO have been estimated for
those pollutant* vhlch exhibit carcinogenic and/or autagenlc effect* In certain bloauay system* and which therefore are suspected of being potentially carcinogenic to humans.
MCA denotes Insufficient data available upon which to derive a criterion.

GLT432/95-1



T*hl* (MM 2 of 3)SOMUUH or PRIORITY POLLUTANT OMwTc ANALYSIS or GDOUHDHATER AMD SURFACE HATER
AT CHOI-DYNE PHASE It - mMOQMUOIC STUM CASE HO. 1746-1878 JUNE AMD JULt 1983

Compound*

Acid Coepounda. uq/l
2-mtropbenol
Pneonol

utral Coeyounds. ua
2-chioroelhyl)*lner

ua/1Base/Neutra
Bls(2-
Isophorone
BU(2-*tbylhexyl)pbthaUte
Dl-n-octyl phthalate

Volatile*. uo/Ug

Beiuolc meld
4-Hetbylphenol
Acetone
l-Butcoone
4-Hetky 1 -v-penteoone
0-iylene

DlOUlM
I7T777 ,8-Tet recb lorodlbenio

-p-dloxln

MI-13 MI-13

•OMTORIHG NELL

MI-15

31

MI-16 I-17 MI-18 MI-19 MM -20 MW-21

21

Carbon tetracblorlde
Chlorobeniene
1 ,2-Olchloroethane
1,1, 1-Trlcbloroetbane
1,1-Dlctaloroethane
1 , 1 ,1-Trlcbloroetbane
1,1,1,1-Tetrachloroetbane
Cblorofora
1,1-Mchloroetbene
1 ,2-lrens-Olchloroethane

HeUyleM chloride
Tetracbloroethane
Toluene
Trlchloroetnene
Vinyl chloride

Pesticides, uo/kg
No priority pollutant
pesticides lound.

Nooprlorltf Pollutants
Haiardoua substances, ug/1

1,100 1,400

23 21 },MO
18 18 1,(4»

1,«00
19 18 1,000

8.1 7.5 1,000

21 19 3,000
1,100

1,400

1,400
910

l.SOO
1,200

1,200

2,400
900

24

ISO

320

460

440 490 11O 440 27,000 730 6SO

NA denote* that the cc«pound ne« not analyzed lor In this saeple. Only raeyoumh IdMtUled 1* wnles are listed In this table. Compounds not Identified In any saeiile are not listed.
LT denote* compound Identified at less than (LT» the specified detection Halt but oteater than one-half the detection licit, I.e., present but belov the detection Hull.
PH represents pesticide or PCB uhtcb cannot be conflrsed by QC/HS.
GLT432/94-1



Table $ (Page 3 of 31
SUMMIT or PRIORITY POLLUTANT OMMIC ANALYSIS Of GMUNDHATER AM) SURFACE HATER

AT CHOI-DTME PHASE II - HTDROGEOLOGIC STUDY CASE NO. 1746-1878 JUNE AMD JOLT 1983

.co»pound* HH-22
Acid Cospounds. ug/1

2-Nltropbenol
Phenol

Base/Neutral Coeyoundi. ay/I
BlsU-chloroelhyllelber
Isopboronc
Bls(2-ethylhexyllpnthalate
Dl-n-octyl phthalate

VoUtlle», ug/1
Benteoe
Carbon tetrachlorlde
Chlorobenxene
1,2-Dlchloroethane
1.1,1-Trlchloroethane
1,1-Dlchloroethane
1,1,2-TrIchloroethane
1,1,2,2-Tetrachloroethane
Chloroform
1.1-Dlchloroethene
1.2-trara-OlchloroetheiM
Ethylbeniene
Nethylene chloride
Tetrachloroethene
Toluene
Trlcbloroethene
Vinyl chloride

Pesticides. ug/»g
No priority po I lutant
pesticide* found.

m-23

860

850

350

1,800

34,000

550
1,900

800

m-25
MOHITORUM HELL

m-x m-27 m-x m-»

110

EPA AMB1EKT HATER QUALITY CRITERIA1
CarclnogenclEy

Protection
(R-10'*)

'''*

Tonlcltyprotection

65O

600

5OO

1,700

350

300

1BO

5

5
89
96

12

6.0

1,800

300
250

500

500
250

4,700

700
250

4,300

NCA
3,500

5,200
15,000

HCA

488

18,400
HCA

MCA
1,400

14,300

0.30

6.6

9.4

6.01.7
1.9
0 33

1 9
80

27
20

llooprlorltv Pollutant*
Haiardous Substances ug/1

Benrolc acI9
4-Methylphenol
Acetone
2-But*none
4-Heth*l-2-pentanona
0-xjlene

Dloxlni
7,8-Tetrachlorodlbento

-p-dlo«ln

300

22,000
33,000
10,000

59

10,000
730
200

8,200 11,000

?HA denote* that the conpound vas not analyied for In this saaple. Only coefwunds Identified In Maples are listed In this table. Compounds not Identified In any sasple are not listed.
denotes cosipound Identified at less than (LT) the specified detection lla.lt but greater than one-half the detection Mull, I.e., present but below the detection Halt.
represents pesticide or PCB which cannot be confined by OC/HS.

IT
•TH
1980 EPA AHBIENT HATER DUALITY CRITERIA for the protection of hunn health fro* the toxic properties of a pollutant Ingested through «ater and contaalnated aquatic organisms, assuming
dally Ingest Ion of 2 liters of water and t.S graM of potentially contaminated fish products. Concentrations corresponding to lifeline cancer risk level R*10 have been estimated fo
those pollutants which exhibit carcinogenic and/or wtagenlc effects In certain bloassay systeea and which therefore are suspected of being potentially carcinogenic to nuaans.

"NCA denotes Insufficient data available upon which to derive a criterion.
for
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Title 4 (Pag* 1 of 41
SUMAW or INORGANIC ANALYSES or GKMMDHATER AT CHM-DYNB PHASE 11 - HYDROGEOUXHC STUDY

CASE MO. 1746 AND 1*78 JUNE-JULY 1981

Oouodnater Monitoring H»1U

AluBioua
Cbroalua
Barlua

Cadclu*
Cobalt
Copper
Iron
Lead •
Nickel

line
Boron
VanadlHB
Arsenic
Antloony
SeleoitMi
Tnalliiw
Mercury
Tin
Silver
Cyanide

<100

<100<s

<so
<50
89

<5
<40

c!23

398
<]00

<20

<2

<0.2
<20

""-"
<100

1930
<S

<50
<SO

8,160

<40
86

2,670

507
<200

<20

<2

<0.2
<20

c43

6S4
<200

<20

<2

<0.2
<20

C73

638
<200

<JO

<2

<0.2
<JO

1,760
<200

<20

<2

<0.2
<20

553
<200

<20

<2

<0.2
<20

593
<200

<20

<2

<0.2
<20

114
<200

<20

<2

<0.2
<20

151
<JOO

<JO

<2

<0.2
<20

685
<200

<20

<2

<0.2
<20

MH-19

<100

<SO
<SO
S3

<S
<40
10

C488

159
<200

<20

<2

<0.2
<JO

GLT443/16-2



COMtltUMlt*

klvmlmm
CkCMtW
BtrlBB
B*rylUi»

Cobilt
Copper
Iroo

Hldnl
Hanniii8^BH f̂W

line

Boroa

Axitaic
Antiwar

TtwlllM
•ircurf
Tin
SU»«
Cfulfe

SUWARY OF INORGANIC
MM* « (Itag* 1 of 4)

ANALYSES Of OtOHUHOm U CHM-OYHE PHASE II - OTWWGBOLOGIC STUDY
CASE NO. 17M AMD 1878 JUNE-JULY 1983

Ooundaatsr Monitoring H»U»

NH-20

<100

100
<5

<50
<50
71

<5

45
C3.750

101
<200

<2

<0.2

<100

<100
<5

<50
<50
<50

<5
<40
17

cl,240

100
<200

00

O

<0.2

MH-22

<100

164
<S

<50
<50
96

<40
451

C766

OOO
<200

<20

<2

<0.2
00

NN-21 Ht-2«

<100 <10»
17 <W

601 lit
<5 <S

<SO <SO<5o <n
2,953 100

<5 <J
<40 90

1,877 l,Mt

175 Ml
000 OP*

<20 <»

o <a
<0.2 <O.J
<20 <JO

..•*-?*

<100

S47
<5

<50
<50
172

<5
<40
91
11

398
000

<20

<2

<0.2
21

MH-26

<100

904
<5

<50
<50

3,716

<5
<40
119
17

261
OOO

oo
<2

<0.2
<20

HH-27

<100

690
<5

<SO
<50

8,102

<5
<40
211

29

1,690
OOO

00

O

<O.J
21

HH-28

<100

217
<5

<50
<50
115

<5
<40
506
48

123
<200
00
OO

<2

0.6
55

MH-29

<100

141
<5

<SO
<SO

1,040

<5
<40

1,205
15

1,894
OOO
00
00

o
<0.2
OO

11

GLT4U/I6-3



Table 4 (Page 4 of 4)
SUHMART OF INORGANIC ANALYSES OT GDOIMWATOt AT CHDI-OINE PRASE II - HYDROGEOLODIC STUDY

CASE HO. 1746 AND 1878 JONE-JBLY 1989

Constituent*

Aloalnus)
ChroeluB
Barlw
Berylllun
Cadnlun
Cobalt
Copper
Iron
Lead
Nickel
Manganese
line
Boron
Vamdlus)
Arsenic
Antlsnny
Scientist
Thalllui
Mercury
Tin
Silver
Cyanide

INTERIM PRIMARY h
DRINKING HATER STANDARDS"

Manlsjuai Concentration

SO
1,000

10

SO

50

10

2

SO

EPA AMBIENT HATER DUALITY
CRITERION (for protection of
freshwater aquatic lltel ' '*

A c u t e C E r o n l c

NCA
(12)
1771

1872)
(5,067)

(9691

440
NCA

260
NCA
4.1

(401*
52

NCA

(0.10)

(5.6)

187)
1261)

47

NCA
NCA

35
NCA
0.2

NCA
1.5

JAU concentrations are expressed as ug/1.
DSafe Hater Drinking Act of 1974.
7.1980 EPA AMBIENT HATER QUALITY CRITERIA.
Values vltkin parentheses are derived frosi tbe fo)loving equations! Cadcluai: acute
Calculations assunw vater hardness value of 178 ag/1 chronic

Copper) acute
Lead: acute

chronic
Nickeli acute

chronic
Silvers acute

. Xlnci acuteeNCA denotes no criterion available.

exp (1.05
exp (1.05
cup (0.94
exp (1.22
exp (2.33
exp (0.76
exp (0.76
exp (1.72
exp (0.81

In (hardness)
In (hardness)
In (hardness)
In (hardness)
in (hardness)
In (hardness)
In (hardness)
In (hardness)
In (hardness)

- 3.73)
- 8.51)
- 1.23)
- 0.47)
• 9.48)
« 4.02)
* 1.06)
- 6.52)
» 1.95)

GLT443/16-4
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Table 6
SUMMARY OF INORGANIC ANALYSES OF PRODUCTION HELL HATER AND PRIVATE RESIDENCES

HEAR Om-DYHE PHASE II - HYDROGBOLOOIC STUDY CASE NO. 1746 AND 1878 JUNE-JULY 1983

Beckett Beckett Champion Champion Champion Hamilton Vaughn
Paper Paper Paper Paper Paper Municipal Hamilton Building Private Private Private

Parking Dayton St. Hell Bell Hell Electric Nell Company Residence Residence Residence
Lot Bell Bell Ho. 1 No. 4 Mo. 9 Ho. 9 No. H Hell Foetterer Hapso Holland

Aluminum <100 <100 <100 <100 <100 101 <100 <100 265 238 146
Chromium <10 <10 <10 <10 *10 *IO 17 <10
Barium 203 146 173 110 147 257 123 121 <100 <100 <1OO
Beryllium <J <5 <5 <5 <5 <5 <5 <5 <5 <5 <5

Cadmium <1 1.1 <1 <1 <1 <1 <1 <1.0 <1 2.8 <1
Cobalt <50 <50 <50 <SO <SO <SO <50 <50 <50 <SO <50
Copper <50 <50 <50 <50 <50 <50 <50 <SO <SO <50 <50
Iron <SO 68 30 <50 200 1,477 95 2,110 <50 83 97

Lead <5 <S <5 <5 <5 <5 <5 <S <5 <5 6
Nickel <40 <40 <40 <40 <40 <40 <40 <40 <40 <40 <40
Manganese 475 78 248 21 <10 546 203 233 <10 <10 <10
line 24 46 75 24 28 32 16 56 12 15 10

Boron <100 <100 112 124 113 <100 <100 <100 <100 <100 <100
Vanadium <200 <200 <200 <200 <2OO <200 <200 <200 <2OO <200 <20O

Antimony <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20

Selenium <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
Thallium <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Mercury <0.2 0.3 <0.2 0.4 0.2 <0.2 <0.1 <0.20 <0.2 <0.2 0.32
Tin 25 20 40 35 <20 <20 <20 <M <20 <20 <20

Silver <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <IO
Cyanide <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10

GLT443/17-1
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APPENDIX A

PHASE II HYDROGEOLOGICAL INVESTIGATION
MONITORING WELL AND PRODUCTION WELL SAMPLING

PHOTOGRAPHIC LOG



PHOTO LOG

Chem-Dyne Site Remedial Investigation
Monitoring Well and Production Well Sampling

Phase II - Subtask 3-2.4

The following four photographs were taken with a Nikon FE
fitted with a data back and using Kodachrome 64 slide film.

PHOTO 1: Viewing north
showing groundwater
sampling equipment setup at
MW 24. Notice level B
personnel protection
[6-23-83].

PHOTO 2: Similar to Photo
1 showing closeup of
equipment trailer
[6-23-83] .



PHOTO 3: Viewing northeast
showing groundwater
sampling crew preparing to
enter site at the hotline
[6-23-83].

PHOTO 4: Similar to Photo
3 above [6-23-83].

GLT461/6



APPENDIX B

TENTATIVELY IDENTIFIED COMPOUNDS



Table 2'
SUMMARY OF TENTATIVELY IDENTIFIED COMPOUNDS IN GROUNDATER AT THE CHEM-DYNE SITE

PHASE II - HYDROGEOLOGJC STUDY (CASE NO. 1746 AND 1878)

Estimated
Sample
Number

MW-01

MW-02

MW-03

MW-04

MW-05

MW-05

MW-05

MW-05

MW-05

MW-05

MW-05

MW-05

MW-05

MW-06

MW-06

MW-06

MW-06

MW-06

CAS
Number

791-28-6

68-12-2

127-18-4

25144-05-2

108-94-1

27154-43-4

143-24-8

625-31-0

354-23-4

2233-00-3

79-00-5

123-63-7

7326-46-7

4166-46-5

111-96-6

Compound Name

none found

none found

none found

Phosphlneoxide, triphenyl-

Formamlde, N,N-dimethyl-

Ethene, tetrachloro-

Cyclopentanol, 2-methyl-,cis-

Cyclohexanone

Piperidinone

2,5,8,11,14-pentaoxapentadecane

4-penten-2-ol

Ethane, l,2-dlchloro-l,l,2-trlfluoro-

1-propene, 3,3,3-trichloro-

Ethane, 1,1,2-trlchloro-

1,3,5-trioxane, 2,4,6-trlmethyl-

2-furanol, tetrahydro-2-methyl-

3-hexanol , 2,3-dimethyl-

Ethant', 1 ,1' -oxybts/2-methoxy-

Percent Concentration
Purity (ug/L)

84.2

99.3

93.4

88.1

94.8

81.1

81.9

87.9

94.2

81.3

87.9

96.2

92.9

91.8

95.3

14

57

17

35

23

120

44

74

30

12

110

930

43

33

190

SHELL/GI-T460/75
FILE/CLT460/100



Estimated
Sample
Number

MW-06

MW-06

MW-06

MW-06

MW-06

HW-06

MW-06

MW-06

MW-06

MW-06

MW-07

MW-07

MW-07

MW-07

MW-07

MW-07

MW-07

MW-07

MW-08

MW-09

CAS
Number

918-05-8

79-00-5

123-63-7

595-41-5

7326-46-7

598-01-6

111-96-6

918-05-8

872-50-4

1002-69-3

584-02-1

4798-44-1

589-38-8

565-68-4

108-90-7

6137-11-7

583-59-5

111-96-6

Compound Name

Methanesulfonamide, N,N-dimethyl-

Ethane, 3 ,3 ,?-Trichloro-

1,3,5-trloxane 2,4,6-trimethyl-

3-pentanol, 2,3-dimethyl-

2-furanol, tetrahydro-2-methyl-

4-heptanol, 4-methyl-

Ethane, l,l'-oxybis/2-methoxy-

Methanesulfonamide, N,N-Dtroethyl-

2-pyrrolldlnone, 1-methyl-

Decane, 1-chloro-

3-pentanol

l-hexen-3-ol

3-hexanone

l-pentyn-3-ol , 4-methyl-

Benzene, chloro-

3-heptanone, 4-methyl-

Cyclohexanol, 2-methyl

Ethane, l,l'oxybis/2-methoxy-

noiH- found

none found

Percent Concentration
Purity (ug/L)

81.9

85.3

97.4

93.8

90.1

92.9

95.5

83.4

87.9

82.4

84.8

88.9

95.0

81.0

90.6

89.7

88.4

95.4

25

53

510

12

36

31

120

31

49

13

11

59

92

120

30

21

41

33

S1IELL/GLT460/75
FILE/GLT460/100



Estimated
Sample
Number

MW-10

MW-10

MW-10

MW-10

MW-10

MW-10

MW-10

MW-10

MW-10

MW-10

MW-10

MW-10

MW-10

MW-10

MW-10

MW-10

MW-10

MW-10

MW-10

MW-10

CAS
Number

544-25-2

100-41-4

149-57-5

815-24-7

79-00-5

68-12-2

127-18-4

630-20-6

108-38-3

111-96-6

103-82-2

630-20-6

108-10-1

544-25-1

79-00-5

69-12-2

127-38-4

630-20-6

308-38-3

142-62-1

Compound Name

1,3,5-cycloheptatriene

Benzene, ethyl-

Hexanoicacld, 2-ethyl

3-pentanone-2,2,4,4-tetramethyl

Ethane, 1,1,2-trichloro-

Formamlde, N,N-dlmethyl-

Ethene, tetrachloro-

Ethane, 1,1,1,2-tetrachloro-

Benzene, 1,3-dimethyl-

Ethane, l,l'-oxybis/2-methoxy-

Benzeneaceticacid

Ethane, 1,1,1,2-tetrachloro-

2-pentanone, 4-methyl

1,3,5-cycloheptatriene

Ethane, 1,1,2-trichloro

Formamide, N,N-dimethyl

Ethene, tetrachloro

Ethane, 1,1,1 ,2-tetrachloro

Benzene 1,3-dimethyl

Hexanoic acid

Percent
Purity

94.9

93.5

91.2

94.9

86.9

96.0

95.3

89.7

88.4

94.7

86.4

93.9

95

94

87

95

96

89

91

94

Concentra
(ug/L)

230

30

74

43

870

650

930

620

59

1,500

38

2,800

87

390

1,100

1,100

1,200

900

140

58

SHELL/GLJ'460/75
FILE/GLT460/100



Estimated
Sample
Number

MW-10

MW-10

MW-10

MW-11

MW-12

MW-12

MW-12

MW-12

MW-12

MW-12

MW-12

MW-12

MW-12

MW-12

MW-13

MW-14

MW-14

MW-14

MW-14

MW-14

CAS
Number

149-57-5

103-82-2

111-96-6

544-25-2

123-91-1

108-10-1

68-12-2

111-96-6

20324-32-7

2568-36-9

149-57-5

20324-32-7

1454-85-9

60-29-7

79-00-5

590-50-1

5405-79-8

3377-86-4

75-65-0

Compound Name

Hexanoic acid 2-ethyl

Benzeneacetlc acid

Ethene, l,l'-oxybls/2-niethoxy

1,3,5-cycloheptatriene

1,4-dioxane

2-pentanone, 4-methyl-

Formamide, N,N-dimethyl-

E thane ,1,1' -oxybis /2-me thoxy-

2-propanol,l-(2-niethoxy-l-Biethylethoxy)-

1,3-dioxolane, 2-ethyl-

Hexanoicacid, 2-ethyl-

2-propanol,l- (2-me thoxy-1-me thy lethoxy)-

1-heptadecanol

Ethane, 1,1'oxybis-

none found

Ethane, 1,1 ,2-trichloro-

2-pentanone, 4,4-diraethyl-

3-hexanone, 2-2-dimethyl-

Hexane, 2-bromo-

2-ptopanol, 2-methyl-

Percent
Purity

89

90

87

95.8

94.5

92.1

96.0

92.5

90.6

81.8

89.5

87.2

80.6

98.0

89.0

96.7

95.7

80.1

91.7

Concentration
(ug/L)

210

94

1,800

25

33

9.5

51

42

10

23

8.9

11

21

30

20

26

17

9.2

48

SHELL/GLT460/75
KILE/GLT460/100



Estimated
Sample
Number

MW-14

MW-14

MW-15

MW-15

MW-15

MW-15

MW-15

MW-15

MW-15

MW-15

MW-15

MW-15

MW-15

MW-15

HW-]5

MW-15

MW-15

MW-16

MW-17

MW-18

CAS
Number

3587-64-2

1072-16-8

544-25-2

1871-57-4

127-18-4

1190-22-3

108-90-7

10061-01-5

544-25-2

79-00-5

142-28-9

13676-58-9

127-18-4

108-90-7

] 0061-01-5

544-63-8

57-10-3

79-00-5

Compound Name

2-propanol-l methoxy-2-methyl

Octane, 2,7-dimethyl-

1 , 3, 5-cycloheptatriene

1-propene, 3-chloro-2-(chloromethyl)-

Ethene, tetrachloro-

Butane, 1,3-dichloro-

Benzene, chloro-

1-propene, 1,3-dichloro-, (Z)-

1 , 3, 5-cycloheptatrlene

Ethane, 1,1,2-trlchloro-

Propane, 1,3-dlchloro-

1-butene, 1,4-dichloro-

Ethene, tetrachloro-

Benzene, chloro-

1-propene, 1,3-dichloro-, (2)-

Tetradecanolcacid

Hfcxadecanoicac id

none found

none found

Erhane, 1,1,2-trichloro-

Percent <
Purity

81.5

87.7

93.8

87.5

91.6

85.4

89.7

80.0

95.0

88.5

91.7

62.9

94.5

90.1

80.2

81.0

81.0

86.7

2oncentrai
(ug/L)

61

5.7

150

72

150

5.9

210

100

130

1,700

32

28

160

170

93

9.4

42

89

SHELL/GLT460/75
KILE/GLT460/100



Estimated
Sample
Number

MW-18

MW-19

MW-20

MW-21

MW-22

MW-23

MW-23

MW-23

MW-23

MW-23

MW-23

MW-23

MW-23

MW-23

MW-23

MW-23

MW-23

MW-23

MW-24

MW-24

CAS
Number

111-96-6

65-85-0

65-85-0

123-91-1

108-10-1

108-11-2

68-12-2

591-78-6

127-18-4

123-42-2

25144-05-2

111-96-6

88-09-5

142-62-1

116-02-9

78-59-1

79-00-5

590-50-1

Compound Name

Ethane, l,l'-oxybls/2-methoxy-

Benzoicacld

Benzoicacid

none found

none found

1,4-dioxane

2-pentanone, 4-methyl-

2-pentanol, 4-methyl-

Forniamide, N,N-dlmethyl-

2-hexanone

Ethene, tetrachloro-

2-pentanone, 4-hydroxy-4-methyl

Cyclopentanol, 2-methyl-, cis-

Ethane, 1 ,1' -oxybis/2-methoxy-

Butanolcacid, 2-ethyl-

Hexanolcacid

Cyclohexanol, 3,3,5-hrimethyl-

2-cyclohexen-l-one, 3,5,5-trimethyl-

Ethane, 1,1,2-trichloro-

2-pentanone, 4,4-dlmethyl-

Percent
Purity

94.5

88.5

88.5

95.6

95.4

96.4

99.4

80.7

91.8

95.6

88.3

95.0

90.8

87.5

81.4

82.7

87.0

89.4

Concentr.
(ug/L

21

1.9

1.9

230

2,000

150

120

63

370

46

78

140

110

310

190

1,500

21

11

SHELL/GLT460/75
FILE/GLT460/100



Estimated
Sample
Number

MW-24

MW-24

MW-24

MW-24

MW-24

MW-25

MW-25

MW-25

MW-25

MW-25

MW-25

MW-25

MW-25

MW-25

MW-25

MW-25

MW-25

MW-25

Ml/- 26

MW-26

CAS
Number

127-18-4

5405-79-8

75-65-0

1002-69-3

109-99-9

544-25-2

100-41-4

4161-32-4

120-92-3

108-90-7

108-38-3

100-41-4

111-96-6

108-67-8

149-57-5

103-82-2

74-31-3

109-99-9

100-41-4

108-38-3

Compound Name

Ethene, tetrachloro-

3-hexanone, 2,2-dimethyl-

2-propanol, 2-methyl-

Decane, 1-chloro-

Furan, tetrahydro-

1,3,5-cycloheptatrlene

Benzene, ethyl-

1-propanol, 3,3'-/l,3-propanediylbi8(oxy)/bis-

Cyclopentanone

Benzene, chloro-

Benzene, 1,3-dimethyl-

Benzene, ethyl -

Ethane, l,l'-oxybis/2-raethoxy-

benzene, 1,3,5-trimethyl-

Hexanoicacld, 2-ethyl-

BenzeneacetJcacid

Benzolcacid, 4-cli]oro-

Furan, Tetrahydro-

Benzene, ethyl-

Benzene, 1,3-dimethyl-

Percent
Purity

92.2

93.5

91.0

92.6

96.6

94.2

93.2

85.5

90.1

89.6

90.0

91.9

96.9

85.1

84.2

90.5

80.6

84.2

92.6

91.3

Concentration
(UR/L)

340

10

17

14

560

25

38

59

70

51

66

18

29

12

110

9.9

36

370

150

350

SHELL/CLT460/75
F1LE/GLT460/100



Estimated
Sample
Number

MW-26

MW-26

MW-26

MW-26

MW-26

MW-26

MW-26

MW-26

MW-26

MW-26

MW-26

MW-26

MW-26

MW-26

MW-26

MW-27

MW-27

MW-27

MW-27

MW-27

CAS
Number

98-82-8

103-65-1

95-63-6

20324-32-7

95-63-6

110-82-7

96-37-7

79-29-8

110-54-3

108-87-2

590-66-9

2613-65-2

638-04-0

624-29-3

108-38-3

108-87-2

108-10-]

108-88-3

123-42-?

100-41-4

Compound Name

Benzene, (1-methylethyl)-

Benzene, Propyl-

Benzene, 1,2,4-trlmethyl-

2-propanol, l-(2-methoxy-l-methylethoxy)-

Benzene, 1,2,4-trimethyl-

Cyclohexane

Cyclopentane, methyl -

Butane, 2,3-dlmethyl-

Hexane

Cyclohexane, methyl-

Cyclohexane, 1,1-d line thy 1-

Cyclopentane, 1-ethyl1 -3-methyl-, trans-

Cyclohexane, 1,3-dimethyl- , cis-

Cyclohexane, 1,4-dlmethyl-, cis-

Benzene, 1,3-dlmethyl-

Cyclohexane, methyl-

2-pentanone, 4-methyl-

Benzene, methyl-

2-pentanone, 4-hydroxy-4-methyl

Benzene, ethyl -

Percent
Purity

90.7

92.2

87.6

91.2

88.0

97.2

98.1

97.5

93.2

91.5

83.6

84.6

92.8

86.4

92.4

94.1

94.9

94.0

90.8

86.8

Concentratu
(ug/L)

35

25

63

23

17

59

44

3.9

18

33

10

25

13

5.6

100

23

29

9.5

31

650

SHKI,L/GLT460/75
FILE/GLT460/100



Estimated
Sample
Number

MH-27

MW-27

MW-27

MW-27

MW-27

MW-27

MW-27

MW-27

MW-27

MW-28

MW-28

MW-29

MW-29

MW-29

MW-29

MW-29

MW-29

MW-29

MW-29

CAS
Number

108-38-3

280-33-1

98-82-8

103-65-1

108-67-8

611-14-3

108-67-8

95-63-6

109-99-9

110-82-7

96-37-7

108-10-1

108-11-2

79-00-5

68-12-2

591-78-6

123-42-2

107-41-5

149-57-5

Compound Name

Benzene, 1,3-dimethyl-

Bicyclo/2.2.2/octane

Benzene, (1-methylethyl)-

Benzene, Propyl-

Benzene, 1,3,5-trlmethyl-

Benzene, l-ethyl-2-methyl-

Benzene, 1,3,5-triroethyl-

Benzene, 1,2,4-trlmethyl-

Furan, tetrahydro-

Cyclohexane

Cyclopentane, methyl-

2-pentanone, 4-methyl-

2-pentanol, 4-methyl-

Ethane, 1,1,2-trlchloro-

Formamide, N,N-dlmethyl-

2-hexanone

2-pentanone, 4-hydroxy-4-methyl-

2,4-pentanedlol , 2-methyl-

llexannicacid, 2-ethyl-

Percent
Purity

87.2

87.3

91.8

91.8

90.4

87.3

89.5

87.7

97.5

95.4

97.5

97.0

97.0

89.5

96.0

95.8

97.2

94.0

90.9

Concent™
(ug/L)

900

2.7

75

70

50

20

160

48

5,400

16

11

650

70

180

1,600

470

170

2,700

400

SHELL/CLT460/75
FILE/GLT460/100



MEMORANDUM

TO: File

FROM: John T. Fleissner/GLO

DATE: November 16, 1983
(Revised December 9, 1983)

RE: Chem-Dyne Site Remedial Investigation
Surface Water and Sediment Sampling
Phase II Subtask 3-2.5

INTRODUCTION

Sampling the Ford Hydraulic Canal and Great Miami River for
water and sediment is described in the Chem-Dyne RI/FS Final
Work Plan as part of Subtask 3-2.5. This work was added to
the original scope of the Work Assignment by Don Bruce, U.S.
EPA, because of concern over the potential contamination of
fish which are taken out of the Ford Hydraulic Canal by
local fishermen.

This memorandum describes the water and sediment sampling.
In addition, selected fish tissue samples were also taken
from the Ford Canal as part of the same sampling effort
conducted on September 14-15, 1983. The fish sampling is
discussed in a separate technical memorandum.
PURPOSE

There were two purposes of the canal and river sampling
work. First, sampling and analysis of selected fish tissues
would determine if there is reason to call for a ban on
fishing in the canal area. (The fish sampling is described
in a separate technical memorandum.)

Secondly, sampling and analysis of the canal and river water
would determine the present level of contamination (if any)
in the surface water near the site. Sampling and analysis
of the canal sediments would determine the level of
contamination remaining in the sediment downstream of the
site storm drains.

SCOPE

The planned scope of the surface water and sediment sampling
included the following samples:

-I-



o Ten sediment samples from the Ford Hydraulic Canal
(six downstream of both site drains; two
downstream of the eastern site drain; and two
upstream of both site drains)

o Three surface water samples from the Great Miami
River

o One surface water sample from the Ford Hydraulic
Canal.

Actually, only eight sediment samples were taken from the
Ford Canal because the downstream portion of the canal was
found to have very little sediment. The bottom of the canal
is almost entirely gravel and loose stones. Therefore, only
four samples were taken in this area rather than six as
planned.

All of the sediment and water samples were analyzed for the
inorganic and organic constituents included in the routine
analytical packages by the U.S. EPA contract laboratories.
Water and sediment samples collected during this effort were
analyzed by two laboratories: West Coast Technical Service
in Cerritos, California 90701 for all organic analysis, and
Chemtech Consulting Group, Ltd. in New York, New York 10014
for all inorganic analysis.

These samples were processed through the SMO under Case Num-
ber 1964. The summary of sample descriptions and traffic
report numbers is presented on Table 1.

PERSONNEL

The sampling team included the following personnel from CH2M
HILL:

John T. Fleissner, Project Engineer/GLO
Gerald L. Bills/GLO
Richard R. Onderko/GLO

SURFACE WATER SAMPLING PROCEDURE

FORD HYDRAULIC CANAL

The water sample from the Ford Hydraulic Canal was collected
approximately midway between the highway bridge and the
small concrete service bridge as shown in Figure 1. The
sample was taken by wading into the canal approximately 8
feet from the south bank and filling the sample containers
directly in the canal. This sample was designated GMR-101.

-2-



Table 1
COMPOUNDS TO BE DETERMINED IN FORD CANAL

FISH TISSUE SAMPLES
COLLECTED ON SEPTEMBER 14-15,1983 UNDER SAS 736E

CHEM-DYNE SITE
W65310.CO

Base Neutral Compounds

Fluoranthene
Naphthalene
Benzo(a)anthracene
Benzo (a)pyrene
Benzo(b)fluoranthene
Benzo (k)fluoranthene
Chrysene
Acenaphthylene
Anthracene
Benzo(g,h,i)perylene
Phenanthrene
Indeno(1,2,3-cd)pyrene
Pyrene
Bis (2-ethylhexyl) phthalate

Pesticides

Aldrin
Dieldrin
Chlordane
Endrin

Other

PCB's
C56

GLT432/84



Table 2
FISH CAUGHT IN THE DOWNSTREAM AREA OF THE FORD CANAL

AND SAVED FOR TISSUE ANALYSIS
ON SEPTEMBER 14, 1983

CHEM-DYNE SITE
W65310.CO

Sample
Number

01

02

03

04

05

06

07

08

09

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Species

Northern Pike (Esox luclus)

Northern Pike (Esox luclus)

Large Mouth Bass (Mlcropterus salmoides)

Large Mouth Bass (Micropterus salmoides)

Large Mouth Bass (Micropterus salmoides)

Carp (Cyprinus carpio)

Carp (Cyprinus carpio)

Carp (Cyprinus carpio)

Carp (Cyprinus carpio)

Carp (Cyprinus carpio)

Gizzard Shad* (Dorosoma cepedianum)

Gizzard Shad* (Dorosoma cepedianum)

Gizzard Shad* (Dorosoma cepedianum)

Gizzard Shad* (Dorosoma cepedianum)

Gizzard Shad* (Dorosoma cepedianum)

Black Grapple (Pomoxis nigromaculatus)

Black Grapple (Pomoxis nigromaculatus)

White Crappie (Pomoxis annuloris)

White Crappie (Pomoxis annuloris)

White Crappie (Pomoxis annuloris)

Bluegill (Lepomis macrochirus)

Bluegill (Lepomis macrochirus)

White Bass (Morone chrysops)

White Bass (Morone chrysops)

Standard
Length
(cm)

57.0

54.0

30.0

20.5

17.8

31.5

30.5

30.8

29.5

25.5

19.0

19.8

20.2

18.8

20.2

21.5

18.7

18.2

15.2

13.5

14.0

13.2

20.0

18.7

Total
Length
(cm)

65.0

62.0

34.0

24.2

22.0

39.0

38.0

37.8

35.0

31.2

22.5

23.6

24.6

22.1

24.4

27.5

23.6

24.0

19.3

17.1

17.4

16.4

26.1

23.8

Weight
(gm)

1(1,000

11,000

680

220

155

900

680

690

585

500

120

110

160

105

155

325

210

230

100

75

110

90

250

200

*Whole fish submitted for analysis.

GLT432/60



1983. No effort was made to obtain quantitative data on
fish present.

The general goal was to capture up to five individuals of
the same species and the same general size as were captured
in the downstream area.

Eleven individual fish representing three species were
caught and saved for tissue analysis. Descriptions of the
upstream fish are summarized in Table 3.

FISH SAMPLE SELECTION

Most of the fish collected in the downstream portion of the
canal were saved and sent to the laboratory for analysis.
Fish caught but not saved included 4 quillback carpsuckers,
4 gizzard shad, 1 white bass, and 12 panfish.

The nongame fish species selected was the gizzard shad
because human consumption of shad is very unlikely. The
carp are filleted and consumed by some local fishermen so
the carp was included in the game species category.

A small number of upstream fish were selected for analysis
to minimise the analytical work required. Therefore, only
two carp and two shad were selected for analysis from the
fish captured upstream. Carp and shad were selected
because, of all the species identified, these two are
expected to have the highest potential accumulation of
contaminants and would serve as the most sensitive species
to show the extent of background contamination.

Some upstream fish were caught which were not saved for
analysis. These fish included four gizzard shad, one
bluegill, one gillback carpsucker, two channel catfish, and
three yellow bullheads. The catfish and bullheads were not
saved because neither of these species was captured in the
downstream area.

LABORATORIES

All selected fish tissues and whole fish were sent to
Systems, Science, and Software r(SSS|, 2298 Carmel Mountain
Road, San Diego, California 92121, on September 28, 1983 for
analysis. The analytical work was arranged through the SMO
and assigned number 736E. The fish tissue samples
descriptions and tag numbers are summarized in Table 4.



Table 3
FISH CAUGHT IN THE UPSTREAM AREA OF FORD CANAL

AND SAVED FOR TISSUE ANALYSIS
ON SEPTEMBER 15, 1983

CHEM-DYNE SITE
W65310.CO

Sample
Number

25

26

27

28

29

30

31

32

33

34

35

Species

Carp (Cyprinus carpio)

Carp (Cyprinus carpio)

Carp (Cyprinus carpio)

Carp (Cyprinus carpio)

Gizzard Shad* (Dorasoma cepedianum)

Gizzard Shad* (Dorasoma cepedianum)

Gizzard Shad* (Dorasoma cepedianum)

Gizzard Shad* (Dorasoma cepedianum)

Gizzard Shad* (Dorasoma cepedianum)

Large Mouth Bass (Micropterus salmoides)

Large Mouth Bass (Micropterus salmoides)

Standard
Length
(cm)

55.0

51.4

52.0

40.5

24.0

23.5

21.8

23.5

27.0

25.2

23.0

Total
Length
(cm)

45.5

42.5

43.0

33.0

20.0

19.5

18.5

19.5

22.5

22.0

19.5

Weight
(gm)

11,000

111,000

111,000

fll,000

180

155

150

180

260

250

210

* Whole fish saved for potential analysis.

GLT432/85



Table 4
SUMMARY OF FISH TISSUES SENT TO
SSS FOR ANALYSIS UNDER SAS736E

CHEM-DYNE SITE
W65310.CO

Sample
Number

Fish
Species

Downstream Sampling Area

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

N. Pike
N. Pike
Lgm Bass
Lgm Bass
Lgm Bass
Carp
Carp
Carp
Carp
Carp
Gizzard Shad*
Gizzard Shad*
Gizzard Shad£
Gizzard Shad
Gizzard Shada
Black Crappie
Black Crappie
White Crappie
White Crappie
White Crappie
Common Bluegill
Common Bluegill
White Bass
White Bass

a

Upstream Control Sampling Area

25
26
29
30

Carp
Carp
Gizzard Shad'
Gizzard Shadc

Sample
Tag Number

5-110380
5-110381
5-110382
5-110383
5-110384
5-110385
5-110386
5-110387
5-110388
5-110389
5-110390
5-110391
5-110392
5-110393
5-110394
5-110395
5-110396
5-110397
5-110398
5-110399
5-110400
5-110401
5-110402
5-110403

5-110404
5-110405
5-110406
5-110407

SAS
Sample
Number

736-
736-
736-
736-
736-
736-
736-
736-
736-
736-
736-
736-
736-
736-
736-
736-
736-
736-
736-
736-
736-
736-
736-
736-

•El
•E2
•E3
•E4
•E5
•E6
•E7
•E8
•E9
•E10
•Ell
•E12
•E13
•E14
•E15
•E16
•E17
•E18
•E19
•E20
•E21
•E?2
•E23
•E24

736-E25
736-E26
736-E27
736-E28

Whole fish submitted for analysis,
fillets.

All other samples are

GLT432/86



FIELD DATA SUMMARIES

A summary of fish tissue analysis is presented in Table 5
Tentatively Identified Compounds detected in fish tissue
samples are presented in Appendix B. These data are
included without observation. Data evaluation will be
performed after all data are available under Task 5, Site
Investigation Analysis in the final work plan.

GLT460/27
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Table 1
SUMMARY OF SURFACE WATER AND

SEDIMENT SAMPLES FOR TRAFFIC REPORT NUMBERS
Chem-Dyne Site

W65310.CO

Sample Designations

Canal Sediment Samples
FC-SED-1
FC-SED-2
FC-SED-3
FC-SED-4
FC-SED-5
FC-SED-6
FC-SED-7
FC-SED-8
FC-SED-9
FC-SED-10
FC-SED-99a

Surface Water Samples
GMR-001
GMR-002
GMR-003
GMR-101,
GMR-501
GMR-502C

Traffic Report Number
Inorganic Organic

MS-0221
MS-0222
MS-0223
MS-0224

MS-0227
MS-0228
MS-0229
MS-0230

MS-0231
MS-0232
MS-0233
MS-0234

S 2297
S 2298
S 2299
S 2300

S 2303
S 2304
S 2305
S 2306
S 2313

S 2307
S 2308
S 2309
S 2310
S 2311
S 2312

Sediment field blank of diatomacious earth
,Laboratory water blank
'Field blank

GLT460/23



GREAT MIAMI RIVER

Surface water was collected in the Great Miami River by sim-
ply filling the sample containers directly in the river.
The sample locations were approximately the same used by
Environment and Ecology, Inc., when they sampled the river
in early 1981. These locations were:

o Mid-river north of the Ford Hydraulic Canal and
approximately 200 feet downstream of the dam.

o Mid-river approximately midway between the Ford
Canal and the highway bridge and downstream of the
Hamilton Electric Plant cooling water discharge.

o Mid-river approximately 300 feet north of the
highway bridge.

These locations are shown in Figure 1.

WATER SAMPLE HANDLING AND PRESERVATION

All water samples were collected on September 15 and shipped
on the same day. None of the samples were filtered prior to
preservation. Preservatives included nitric acid addition
to a pH less than 2.0 for the metals and sodium hydroxide to
a pH greater than 12 for the cyanide sample.

SEDIMENT SAMPLING PROCEDURE

SAMPLE LOCATIONS

Sediment sampling locations were selected based upon the
locations of the site storm drain discharge points in the
canal. These discharge points are shown in Figure 1. The
Chem-Dyne site was drained by two separate storm drain
systems. The west side of the site drained to a 36-inch
line which flowed by gravity through a gate structure in the
levee. This line discharged into the Ford Canal at a
submerged point south of the east pier of the railroad
bridge. Most of the onsite catch basins and drains to this
system have been plugged.

The second storm drain system drains the area generally east
of the Ford Tractor factory, including the Baylor Trucking
building and south parking lot. Both the building and lot
are known to have been used for drum storage during
Chem-Dyne operations. This system drains by gravity in a
24-inch conduit to a small pump station at the south toe of
the levee. The pump station discharges stormwater through
two 8-inch lines to the south bank of the canal
approximately 450 feet upstream of the hydroelectric
spillway. All of the drains and catch basins to this system
are active, although some catch basins are clogged with
accumulated dirt.

-4-



The sediment sample locations were selected to include six
points downstream of both discharge lines to investigate the
potentially most contaminated area; two points downstream of
the eastern discharge lines to investigate contamination in
the potentially affected upstream area; and two points
upstream of any site discharge to investigate background
contamination from other sources. The locations of the
sample points are shown in Figure 1.

Ford Canal Downstream of Hydroelectric Plant

The sediment sampling plan identified six locations for
sediment samples. However, the canal bottom at these
locations was mostly gravel and stones with little sediment.
Repeated attempts to take sediment samples with the Eckman
dredge failed because the jaws of the sampler frequently
closed on stones and remained partially open. A sample was
obtained at the No. 8 sampling location with the Eckman
dredge used in shallow water within 3 to 4 feet of the
shore.

The Eckman dredge was lost at the location for sediment sam-
ple number 6. A heavy pipe dredge was tried at this loca-
tion but no sediment was recovered.

The sediment sampling plan was changed in the field because
of the relatively clean gravel bottom discovered in the
downstream portion of the canal. The revised plan was to
obtain four sediment samples from near shore locations where
the canal current was slow and some sediment deposits were
seen. These revised sampling locations are shown in Figure
1.

Sediment samples at locations 7, 9 and 10 were obtained by
wading into the canal, scooping sediment from the bottom
with a stainless steel beaker, decanting free water, mixing
the sediment by swirling the material in the beaker, and
pouring the sediment directly into the sample jars. These
three samples were taken within 2 feet of the shore.

Ford Canal Upstream of Hydroelectric Plant

Four sediment samples were taken from the Ford Canal up-
stream of the hydroelectric spillway on September 15, 1983.
Sample locations were generally as described in the sampling
plan and shown in Figure 1.

All upstream sediment samples were taken with a stainless
steel beaker taped to a section of galvanized rod. All sam-
ples were scooped from water approximately 3 to 4 feet deep.

-5-



Water in the upstream portion of the canal moves more slowly
than below the spillway and the bottom is mostly muck and
weeds in the areas sampled.

SAMPLE HANDLING AND PRESERVATION

All sediment samples were held on ice before shipment. The
downstream samples collected on September 14 were held in a
cooler overnight. All sediment samples were shipped to the
contract laboratories on September 15, 1983. No
preservatives were added to the ice.

FIELD DATA SUMMARIES

The field data are presented on several tables which follow.
These data are included without observations or evaluation.
Data evaluation will be performed after all data are
available under Task 5, Site Investigation Analysis in the
final work plan.

The field data summaries include the following tables and
figures:

o Figure 1 - Surface Water and Sediment Sampling
Locations

o Table 2 - Summary of Organic Analysis of Canal
Sediment and Surface Water

o Table 3 - Summary of Inorganic Analysis of Canal
Sediment and Surface Water

GLT460/24
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FIGURE 1
SURFACE WATER AND
SEDIMENT SAMPLING LOCATIONS
SEPTEMBER 14 16. 1983
IMIUIIASK III



Table 2
SUMMARY OF ORGANIC PRIORITY POLLUTANT ANALYSIS OF SEDIMENT AND MATER FROM THE FORD CANAL

AND GREAT MIAMI RIVER (CASE NO. 1964 - SEPTEMBER 1983)
CHEM-DYNE RI REPORT (H6S310.CO)

Ford Canal - Sediment Samples (uq/kg) Great Miami River (uq/1)
Constitutent rC-SED-1 FC-SEP-2 FC-StC-3 FC-SED-4 FC-SED-7 FC-SED-8 FC-SED-9 FC-SED-10 FC-SED-99 GMR-Q01 GMR-OOi GMR-O03

Ford
Canal
Sample
(ug/1)
GMR-101

Field Blanks lug/11
GMR-S01 GMR-502

Acid Conpunds

Ho priority pollutant acid compounds were Identified.

Base/Neutral Compounds

Benzo(a)anthracene
Benzo(a)pyrene
3,4-benzo fluoranthene
Benzo(k)fluoranthene
Phenanthrcne
Pyrene
Fluoranthene
Dlethyl phthalate

Volatile Compounds

260K
260K
410K
410K
2SOK
600K
580K

260K

1,1,1-trlchloroethane
1,1-dlchloroethene
Methylcne chloride

Pesticides

14

46K 35K 18K 27K 39K 38K

8K

SK

40
SK
5K 3,000

No priority pollutant pesticides were Identified.

Nonpriorlty Pollutant
Hazardous Substances

137K

bNA denotes that the compound vas not analyzed for In this sample.
Sediment field blank of dlatomaclous earth.
Laboratory water blank.
Field blank.

GLT461/53

Only compounds Identified In samples are Hated. Compounds not Identified In any sample are not listed.



Table 3
SUMMARY OF INORGANIC PRIORITY POLLUTANT ANALYSES OF SEDIMENT AND HATER FROM THE

FORD CANAL AND GREAT MIAMI RIVER (CASE NO. 1964 - SEPTEMBER 1983)
CHEH-DYNE RI REPORT

H65310.CO

Const Itutent

AluBlmm
ChroMlu*
Barlim

Cad* tun
Cobalt
Copper
Iron

Lead
Nickel
Manganese
Zinc

Boron
Vanadlua
Arsenic
Aiitlnony

Selenlun
ThallliM
Mercury

Cyanide

FC-SED-1

6050
32.5
89.5
0.6

1.6
4.0

31.6
13700

43.4
JO. 8
379
301

< 5
11. 8
2.3

< 1

0.]
< 0.5

0.15

< 0.5

FC-SEU-2

6750
26
63
0.4

1.4
3.2

25.6
9000

26.9
16.]
181
173

5.2
13.6
2.1

< 1

0.15
< 0.5
< 0.1
< 1

0.55

FC-SED-3 FC-SED-4

5300 6450
33.0 29.4
60.5 66.5

1.6
3.0

28.1
8950

33.8
20.8
203
177

5.6
10. 5
1.7

< 1

0.45
< 0.5

0.15
< 1

0.55

1.6
3.3

29.4
8300

325
18.8
178
176

6.7
12.1
1.7

< 1

0.1
< 0.5
0.1

0.55

FC-SED-7 FC-SED-8 FC-SED-9

1430 2560 8350
6.4 8.6 36.5
11.0 124 89
< 0.35 < 0.35 0.45

0.33
< 3.5
7.8

3550

4.1
4.8

137
25.5

5.2
< 10

0.5
< 1

0.15
< 0.5
< 0.1
< 1

< 0.5

0.22 1.6
< 2.5 4.9
12.1 36. 5

5250 13300

35.4 59.5
7.7 23.2

199 297
46.4 185

6.0 5.4
7.3 16.9
1.7 3.6

< 1 < 1

0.3 0.15
< 0.5 < 0.5
< 0.1 0.1
< 1 < 1

2.1 0.65

FC-SED 10

2740
7.6

29.2
< 0.25

0.23
< 2.5
8.8

4340

10.8
6.4

157
35.4

6.2
< 10

1.1
< 1

< 0.1
< 0.5
< 0.1
< 1

< 0.5

Great Miaul River-Surface Hater Sanples

701
< 10
114
< 5

1.6
< 50
< 50
859

< 5
< 40
75
119

134
< 200
< 10
< 20

< 2
< 10
< 0.2
< 20

< 10

970
12
111
< 5

1.5
< 50
62

1370

14
44
90
95

212
< 200
< 10
< 20

< 2
< 10
< 0.2

< 20

< 10

923
13
132
12

1.4
< 50
52

1370

9
< 40
90
100

238
< 200

10
< 20

< 2
< 10

0.2
< 20

< 10

Ford
Canal
Sa.pl e
GMR-101

937
< 10
114
< 5

1.2
< 50
< 50
1320

11
< 40
89
82

223
< 200
< 10
< 20

< 10
0.2

< 20

< 10

GLT461/54



APPENDIX A

PHASE II HYDROGEOLOGICAL INVESTIGATION
SURFACE WATER AND SEDIMENT SAMPLING

PHOTOGRAPHIC LOG



PHOTO LOG
CHEM-DYNE SITE REMEDIAL INVESTIGATION SURFACE WATER
AND SEDIMENT SAMPLING, PHASE III, SUBTASK 3-2.5

All of the following photographs were taken on September 14,
1983, by John Fleissner. The camera used was a Ricoh AF-2
autofocus rangefinder. The film used was Ektachrome 64 day-
light with an ASA rating of 64.

Photo 1: Near the mouth of
Ford Canal viewing north-
west toward Great Miami
River dam. [9-14-83]

Photo 2: Viewing southwest
showing fish shocking boat
launch location. Ready Mix
bridge across Ford Canal in
lower right. [9-14-83]



Photo 3: Viewing southwest
and a pan to the right of
Photo 2, showing confluence
of Ford Hydraulic Canal and
Great Miami River.
[9-14-83]

Photo 4: Viewing northwest
showing'the location of the
sediment sample, FC-SED-7.
[9-14-83]

Photo 5: Viewing north or
northeast showing the loca-
tion of the sediment sam-
ple, FC-SED-10. [9-14-83]



Photo 6: Viewing southeast
showing the location of the
sediment sample, FC-SED-9,
and water sample GMR-001.
[9-14-83]

Photo 7: Viewing west along
the south bank of Ford Canal
showing the location of the
sediment sample, FC-SED-9,
and water sample GMR-001.
[9-14-83]



MEMORANDUM

TO: File

FROM: Gerald L. Bills/GLO
John T. Fleissner/GLO

DATE: November 16, 1983
(Revised December 9, 1983)

RE: Chem-Dyne Site Remedial Investigation
Fish Tissue Sampling
Phase II Subtask 3-2.5.

JOB NO.: W65310.CO

INTRODUCTION

According to a request from Don Bruce, U.S. EPA during a
conference call on June 30, fish were sampled in the Ford
Hydraulic Canal adjacent to the Chem-Dyne site on September
14-15, 1983. Fish were taken from two areas in the canal,
upstream and downstream of the site as shown in Figure 1.
Sampling was performed by personnel from CH2M HILL. This
work was performed in partial satisfaction of Contract No.
68-10-6692, Work Assignment No. 21.5M10.0, Subtask 3-2.5.

The fish sampling work was not included in the original work
assignment or the draft work plan submitted by CH2M HILL.
This work was included as an addition to the work assignment
and was included in the final work plan (July 1983) as
Subtask 3-2.5.

This memorandum describes the fish sampling. In addition,
water and sediment samples were taken from the Ford Canal as
part of the same sampling effort conducted on September
14-15, 1983. The water and sediment sampling is discussed
in a separate technical memorandum.

PURPOSE

The purpose of this sampling effort was to gather data to
determine if fish in the waters adjacent to the Chem-Dyne
site have bioaccumulated contaminants in concentrations that
could pose hazards to human health through the ingestion of
fish.

-1-



SCOPE

The planned scope of this sampling effort was to collect
fish from the Ford Hydraulic Canal in the area above the
confluence with Great Miami River and below the hydroelec-
tric power station at the old Ford tractor factory. The
goal was to capture 5 individuals of 5 species from this
area for a total of 25 fish.

Additionally, as a result of discussions with Don Bruce in
the field during sampling, fish were also collected from the
head of the Ford Hydraulic Canal immediately downstream of
the flow diversion structure on the Great Miami River.

All fish were captured by stunning the fish with a boom-type
electroshocker and then netting the fish. The electro-
shocker was a Model WP-15 manufactured by Coffelt Elect-
ronics Company, Incorporated. Fish shocking was performed
using pulsed DC current at 200 to 225 VDC and 10 to 15 amps.
The conductivity of the canal water was measured at approxi-
mately 800 mmho/cm immediately prior to shocking. Conduc-
tivity was acceptable for efficient shocking operations.

Captured fish were held on the boat in a cooler filled with
canal water to keep them alive during sampling. The typical
sampling run lasted about 60 minutes.

All fish captured were identified as to species, weighted,
and measured. Game species were filleted. Nongame forage
species were kept as whole fish. After processing, the fish
were wrapped in aluminum foil, labeled, frozen with dry ice,
and held for shipment to the laboratory for tissue analysis.
Fish were maintained frozen with dry ice through the
shipping date September 28, 1983.

PERSONNEL

The sampling team included personnel from CH2M HILL as
follows:

Larry Holm, Project Manager/GLO
Gerald Bills, Project Biologist/GLO
John Fleissner, Project Engineer/GLO
Richard Onderko/GLO

Additional personnel from U.S. and Ohio EPA were also
involved in the sampling effort. Mr. Don Bruce, U.S. EPA
OSC, was onsite September 14, 1983 and suggested that we
sample above the hydroelectric power station. Mr. David
Strayer, Ohio EPA, was also onsite on September 14, 1983.
He observed part of the sampling effort.
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Table 5 (Page 1 of 2)
SIMURY OF ORGANIC PRIORITY POLLUTANT* ANALYSIS OF FISH TISSUE FROM THE FORD CANAL (SAS CASE NO. 736E)

CHEM-DYNE (H65310.CO)

Downatreu Fish
Northern Pike

Constituent"'*" 736-E1 736-E2

Acid Compounds, uq/kq

Phenol

Base/Neutral Compounds, uq/kq

lospnorone
Bls-(2-ethylhexyl) phlhalate 607 135
Dl-n-butyl phtbalate 277
Olethyl phtbalate

Pesticides, uq/kq

PCB-1242 665 913
PCB-1254 661 636

Percent Llnld 0.9 1.1

LarqesxHith Bass Carp Glitard Shad
736-E3 736-E4 736-E5 736-E6 736-E7 736-E8 736-E9 736-E10 736-E11 736-E12 736-E13 735-B14 736-E15

lOOtt

144 698 223 383
268 719 100K 113 366 452 502 419 629 323 376 675
542 5,040 547 363 204 633

100K 100K 100K 214

1,000 1,038 1,056 1,584 724 2,089 3,881 2,580 1,365 1.977 2,559 768 1,278
1,099 1,120 571 1,249 420 1,129 3,703 1,235 464 1,638 310 355 539

3.6 3.6 3.0 7.0 1.7 4.8 13.2 9.6 4.0 4.2 7.1 3.4 11.7

Fish tissue was not analysed for volatile organic compounds.
Only compounds Identified In samples are listed. Compounds not Identified In any sample are not listed.
K denotes compound detected below quantltatloo limit (QL) were QL = 10 x detection limit.
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Table 5 (Pag* 2 of 1)
SUMMARY or ORGANIC PRIORITY POLLUTANT* ANALYSIS OF flSH TISSUE FROM THE FORD CANAL (SAS CASE NO. 736B)

CHEM-DYNB (N65310.CO)

Constituentb,c

Downstreaai Fixb Cpstreae Fl«h
Black Crappl* unite Grapple Bluegill White BOM Carp Glitard Shad

736-E16 736-E19 736-E20 736-E21 736-E32 736-E23 736-E24 736-P5 736-E26 73<-P7 736-EM

Acid Coepounda, uq/ka

Pbanol

Ba»*/N«utral Co«pound«, ua/kg

loapborone
Bls-(2-etbylbexyl) pbtbalate
Dl-n-butyl phtbalate
Dletbyl phtbalate

2,610
1,430

144

447
349

790

465
256
322

236
117
424

754
162

1,420
193
507

588
212
620

486
1,010

121
578

632
538
255

195
600

3,100
484

1,130
264

Peltlclde», ug/kg

FCO-1242
PCB-1254

Percent Llpld

ISO

3.4

88S
567

3.1

893
618

3.7

594
500

4.3

827

1.2

849
321

2.4

516

2.6

500

4.0

63S
534

2.5

358
1.774

27.8

1,936

16.2

2,153
1,163

12.3

909
447

7.7

Fish tluiw wai not analysed (or volatile organic compounds.
Only compounds Identified In aaoples are listed. Compounds not Identified In any saaple are not listed.
K denotes compound detected below quant 1 tat Ion Halt (QL) vere QL » 10 x detection ll»lt.

GLT461/42-2
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FISH TISSUE SAMPLING

PHOTOGRAPHIC LOG



PHOTO LOG
CHEM-DYNE SITE REMEDIAL INVESTIGATION FISH TISSUE

SAMPLING, PHASE III, SUBTASK 3-2.5

All of the following photographs were taken on September 14,
1983, by Larry A. Holm and John T. Fleissner. Cameras used
were a Nikon FE with a data back and a Ricoh AF-2 autofocus
rangefinder. Film used was Ektachrome 64 daylight with an
ASA rating of 64.

Photo 1: At Ford Canal view-
ing west along south bank
showing boat and shocking
equipment preparation.
[9-14-83]

Photo 2: Similar to Photo 1
from a higher point on the
levee. [9-14-83]



Photo 3: Closeup of equip-
ment connections on the
boat. [9-14-83]

Photo 4: Similar to Photo
1. Observers shown are
Dave Strayer/OEPA and Don
Bruce/U.S. EPA, left to
right. [9-14-83]

Photo 5: First fish shock-
ing pass, moving upstream
along the south canal bank.
[9-14-83]



Photo 6: Same a Photo 5
with photo viewing east.
[9-14-83]

Photo 7: Same as Photo 5
viewing south. Crew trans-
ferring fish caught in net
into the onboard "live well."
[9-14-83]

Photo 8: Same as Photo
viewing southwest.
[9-14-83]



Photo 9: Same as Photo 5
viewing south. Field crew
is Richard Onderko, John
Fleissner, and Jerry Bills,
all from CH2M HILL, (left
to right) [9-14-83]

Photo 10: Closeup of field
crew in action of netting a —
fish. [9-14-83]

Photo 11: Viewing west from _
north canal bank. Onderko
removing fish from net.
Bruce/U.S. EPA on the ex-
treme right. [9-14-83]



Photo 12: Similar to Photo
10. [9-14-83]

Photo 13: Crew moving down-
stream on the north canal
bank, viewing north or north-
east. [9-14-83]

Photo 14: Viewing wet from
N&WRR bridge pier down-
stream to the Third Street
bridge. [9-14-83]



Photo 15: Similar to Photo
14 but closeup view.
[9-14-83]

Photo 16: Similar to Photo
14 but closeup view.
[9-14-83]

Photo 17: Viewing downward
and southwest from the
N&WRR bridge. [9-14-83]



Photo 18: Photo from N&WRR
bridge showing closeup of
the "live well" on the
boat. [9-14-83]

Photo 19: Similar to Photo
18 but wide angle view show-
ing crew and shocking equip-
ment layout on the boat.
[9-14-83]

Photo 20: Wide angle view-
ing northwest showing the
western portion of the down-
stream fishing area.
[9-14-83]



Photo 21: Viewing west on
top of south levee. Crew
shown measuring and filet-
ing fish samples. Onlooker
is a private citizen who
regularly takes game fish
from the river and canal.
[9-14-83]

Photo 22: Similar to Photo
21. [9-14-83]

Photo 23: Similar to Photo
21. Fish being measured is
one of the two northern
pike caught downstream.
[9-14-83]



Photo 24: Similar to Photo
21. Fileting by Bills and
data recording by Onderko.
[9-14-83]

Photo 25: Similar to Photo
1. Persons on levee are
Larry Holm/CH2M HILL and a
reporter from the local
Hamilton newspaper.
[9-14-83]

Photo 26: Viewing from the
south canal bank levee up-
stream toward the Third
Street bridge showing same
canal area as Photo 20.
[9-14-83]



APPENDIX B

TENTATIVELY IDENTIFIED COMPOUNDS



Table 4
SUMMARY OF TENTATIVELY IDENTIFIED COMPOUNDS IN FISH TISSUES FROM

SAMPLES TAKEN IN THE FORD CANAL CHF.M-DYNE SITE

Estimated
Sample
Number

736-E01

736-E01

736-E01

736-E01

736-E01

736-E02

736-E02

736-E02

736-E02

736-E02

736-E02

736-E02

736-E02

736-E03

736-E03

736-E03

736-E03

736-E03

CAS
Number

120-29-7

108-88-3

57-10-3

105-57-7

57-88-5

3744-02-3

10570-40-8

155-57-7

129-60-4

57-88-5

105-57-7

129-60-4

57-88-5

57-88-5

?

288-16-4

123-51-3

107-92-6

Compound Name

1,3-propane dichlordiocthyl

toluene

hexadecanone

1,1-diethoxye thane

cholesterol

(Compound name unreadable on lab report copy)

4H,l,2,4triazole, 4 methyl

(Compound name unreadable on lab report copy)

acetic acid propylester

cholesterol

Ethane (CAN'T READ)

Acetic acid propylester

Cholesterol

Cholesterol

2-Pentanone, 4 hydroxy-4-methyl

Thiazole

3-methyl-butanol

Butanoic acid

Percent Percent
Purity Fit

844

373

806

962

653

999

978

971

884

984

971

884

984

976

972

930

773

933

Concentration
(ug/kg)

3.25

5

12

42

41

4.6

8.6

18

9.4

19

18

9.4

19

31

3.8

4.3

28

2.5

SHELL/GLT460/77
FILE/GLT460/200



Estimated
Sample
Number

736-E04

736-E04

736-E04

736-E04

736-E04

736-E05

736-E05

736-E05

736-E05

736-E05

736-E06

736-E06

736-E06

736-E06

736-E06

736-E07

736-E07

736-E07

736-E07

736-E07

CAS
Number

489-39-4

3744-02-3

•>

111-46-6

38326-28-2

105-46-4

674-76-0

3744-02-3

•>

57-88-5

57-88-5

34645-17-5

105-57-7

?

760-32-7

9

105-46-4

123-86-4

109-60-4

79-20-9

Compound Name

111 cyclopo azolenedecahydro. . .(As written on lab report)

3-pentenone 4-methyl

2-pentanone 4-hydroxy 4-methyl

2,2'-oxybisethanol

4H pyridoll,2a]pyrimidln-4-on-6-ethyl, 2-methyl

acetic acid-methyl propylester

2-pentene-4-methyl

3-pentanone 4-methyl

2-pentanone-4-hydroxyl 4-methyl

Cholesterol

Cholesterol

1,3 pentasterol, 4-methyl acetate

ethane diethoxy

2-pentanone-4-hydroxy methyl

(Compound name unreadable on lab copy)

cyclopropane, l(2-methylene. . . (As written)

acetic acid methyl propylester

acetic acid butylester

acetic acid methyl ethyl ester

acetic acid methyl ester

Percent Percent
Purity Fit

900

992

993

879

718

995

849

992

988

998

665

583

971

994

851

936

998

993

904

909

Concentration
(ug/kg)

52

20

33

2.5

4

7.0

40

52

27

43

112

13

25

18

15

25

45

33

53

80

SHELL/GLT460/77
FILE/GLT460/200



Estimated
Sample
Number

736-E08

736-E08

736-E08

736-E08

736-E08

736-E09

736-E09

736-E09

736-E09

736-E09

736-E10

736-E10

736-E10

736-E10

736-E10

736-E1]

736-E11

736-E11

736-E11

736-E11

CAS
Number

816-79-5

•>

2814-79-1

55649-53-1

105-57-7

724-25-4

26248-42-0

57-88-5

9

3744-02-3

26248-42-0

56009-20-2

V

3744-02-3

7

105-37-3

9

3744-02-3

105-57-7

57-88-5

Compound Name

ethyl pentene

cyclopropane 1-2 methylene

ethyl silane

glyclne-N-2 methyl-oxbisbutyl ... (As written)

ethane 1,1, diethoxy

tetradecanol

tridecanol

cholesterol

2-pentanone-4-hydroxyl 4 methyl

4 methyl -3-pentanone

tridecanol

cyclohexane 1(1,5 dimethylhexyl. . .(As written)

2-pentanone-4-hydroxy-4-methyl

4-methyl 3-pentanone

cyclopropone l(2-methylene)

propanonic acid ethylester

pentanone 4-hydroxy methyl

4-methyl pentanone

1,1 diethoxyethane

cholesterol

Percent Percent
Purity Fit

906

928

882

784

972

990

975

991

98

99

967

956

995

992

931

992

992

992

977

967

Concentration
(ug/kg)

3.8

24

14

44

30

25

20

39

27

50

11

13

24

50

50

11

20

28

27

22

SHELL/CLT460/77
FILE/CLT460/200



Estimated
Sample
Number

736-E12

736-E12

736-E12

736-E12

736-E12

736-E13

736-E13

736-E13

736-E13

736-E13

736-E14

736-E14

736-E14

736-E14

736-E15

736-E15

736-E15

736-E15

736-E15

CAS
Number

56009-20-2

13567-54-9

13567-54-9

57-88-5

105-57-7

105-57-7

79-20-9

57-88-5

57-10-3

112-80-1

57-10-3

60-33-3

13567-54-9

57-88-5

56009-20-2

56004-20-2

57-10-3

123-86-4

123-86-4

Compound Name

cyclohexane 1(1-5 dlmethylhex. . .(As written)

1H,3A,7 Methanoazulene octohydro

1H3A,7 Methanoazulene octohydro

cholesterol

1,1 diethoxy ethane

1,1 diethoxy ethane

acetic acid methylester

cholesterol

hexadecanoic acid

9-octadecanoic acid

hexadecanoic acid

octadecandieroic acid

1H-3A-7 Methanoazulene octahydro...

cholesterol

cyclopropane l-(2-methylene. . .(As written)

cyclopropane, l-(2-methylene-3. . . (As written)

hexadecanoic acid

acetic acid butyl ester

acetic acid butyl ester

Percent Percent
Purity Fit

762

841

943

988

970

967

906

989

984

966

989

961

927

965

960

935

980

943

993

Concentration
(ug/kg)

17

41

31

11

27

41

48

32

36

18

46

18

51

38

22

12

17

29

50

736-E15 109-60-4

SHELL/CLT460/77
FILE/GLT460/200

acetic acid methyl ester 913 53



Estimated
Sample
Number

736-E16

736-E16

736-E16

736-E16

736-E16

736-E17

736-E17

736-E17

736-E17

736-E17

736-E18

736-E18

736-E18

736-E18

736-E18

736-E19

736-E19

736-E19

736-E19

736-E20

CAS
Number

57-10-3

690-08-4

105-37-3

105-57-7

57-88-5

?

590-35-2

123-86-4

109-60-4

489-39-4

123-86-4

57-88-5

123-86-4

71-36-3

868-57-5

71-26-3

868-57-5

56009-20-2

123-86-4

191-43-5

Compound Name

hexadececanoic acid

4,4 dimethyl -2-pentone

propanoic acid ethyl ester

1,1 diethoxy ethane

cholesterol

4 hydroxy-4-methylpentanone

2,3 dimethyl pentanone

acetic acid butyl ester

acetic acid methyl ethyl ester

1H cycloprop(e)azulene, hexahydro. . . (As written)

acetic acid butyl ester

cholesterol

acetic acid butyl ester

1-butanone

2-butanone-3-methoxyl methyl

1-butanone

butanone - 3-me thoxy- 3-methyl

cyclopropane, l-t2-methylene-3

acetic acid butyl ester

2 amino ethanol

Percent Percent
Purity Fit

989

936

968

950

990

987

864

991

951

913

747

763

991

984

931

986

948

914

981

648

Concentration
(ug/kg)

8.8

15

15

28

30

44

47

84

97

19

12

7.5

20

12

27

75

35

20

75

95

SHELL/GI/T460/77
F1LE/GLT460/200



Sample CAS
Number Number Compound Name

Estimated
Percent Percent Concentration
Purity Fit (ug/kg)

736-E20

736-E20

736-E20

736-E20

736-E21

736-E21

736-E21

736-E21

736-E21

736-E22

736-E22

736-E22

736-E22

736-E22

736-E23

736-E23

736-E23

736-E23

736-E23

736-E24

123-86-4

123-86-4

71-36-3

57-88-5

123-86-4

9

57-88-5

123-86-4

109-60-4

141-78-6

57-88-5

?

556-52-5

109-60-4

109-60-4

125-83-4

123-83-4

57-88-5

7

3744-02-3

acetic acid butyl ester

acetic acid butyl ester

1-butanol

cholesterol

acetic acid butyl ester

hydroxy methyl pentanone

cholesterol

acetic acid butyl ester

acetic acid propyl ester

acetic acid ethyl ester

cholesterol

hydroxyl methyl pentanune

oxide methanol (Partially readable on lab copy)

acetic acid propyl ester

acetic acid propyl ester

acetic acid butyl ester

acetic acid butyl ester

cholesterol

hydroxy methyl pentanone

3-penten-2-one, 4-methyl

957

924

970

657

927

975

654

974

850

985

656

981

665

955

901

970

847

650

974

900

68

35

45

22

3.5

35

32

80

83

20

22

7.5

7.5

37

87

67

57

37

47

9.8

SHELL/CLT460/77
FJLK/GLT460/200



,^

Sample
Number

736-E24

736-E24

736-E24

736-E24

736-E25

736-E25

736-E25

736-E25

736-E25

736-E26

736-E26

736-E26

736-E26

736-E26

f

CAS
Number

57-88-5

?

123-86-4

109-60-4

105-37-3

16329-98-0

630-07-9

56554-96-2

57-88-5

105-37-3

763-93-9

36653-82-4

123-86-4

615-29-2

cholesterol

hydroxyroethyl

acetic acid b\

acetic acid pi

ethylester-pr(

1,3 cyclopenti

pentatriaconti

2-octadecenal

cholesterol

propanonic ac:

3-hexen-2-one

hexadecanol

acetic acid bi

methyl hexano.

736-E27 105-37-3

736-E27 763-93-9

736-E27 57-10-3

736-E27 765-27-5

736-E27 126-30-7

736-E28 56846-98-1

SHELL/GLT460/77
FILE/GLT460/200

Compound Name

propanoic acid ethyl ester

3-hexen-2-one

hexadecanoic acid

eicosyne

dimethyl propane diol

6,9 octadecadiynolc acid methyl...(As written)

Estimated
Percent Percent Concentration
Purity Fit (ug/kg)

633

969

971

970

972

608

761

667

667

932

930

750

942

614

456

944

695

569

695

32

32

47

53

3.6

32

16

15

8.8

52

40

29

37

26

53

57

47

50

52

412 13



Sample
Number

CAS
Number

736-E28 6079-19-2

736-E28 123-86-4

736-E28 105-37-3

736-E28 57-88-4

Compound Name

Estimated
Percent Percent Concentration
Purity Fit (ug/kg)

cholestane 4,5 epoxy (4 alph 5)

acetic acid butyl ester

propanolc acid ethyl ester

cholesterol

378

954

889

692

16

41

53

15

SHELL/GLT460/77
FI1.E/GLI460/200



GENERAL FISH SAMPLING PROCEDURE

SITE SELECTION7

Areas downstream and upstream from the site were sampled
(Figure 1). The downstream area was selected because it was
immediately downstream from the Chem-Dyne site. This area
has received most of the drainage from the site. Fish found
in this area could travel freely between the hydroelectric
power station and the Great Miami River. However, fish in
the area could not travel either upstream past the hydro-
electric power station because of the spillway or upstream
in the Great Miami River because of a dam.

The upstream area was selected after discussions in the
field with Don Bruce. Fish from this area serve as control
or background samples. Fish from the background area have
probably not travelled within the area subject to runoff
from the Chem-Dyne site. The upstream area was selected to
be as remote as possible from potential runoff contamination
in the canal.

All selected fish tissues will be analyzed for the para-
meters listed in Table 1. These compounds were selected
because they were found in a canal sediment sample taken in
April 1983, and are known to bioaccumulate in fish tissues.
The tissues will be analyzed through the Sample Management
Office (SMO) under Special Analv±lcal Services _(J3ASJ^ request
T36_E^ The laboratory""selected for the tissue analysis was
Systems, Science, and Software (SSS), 2298 Carmel Mountain
Rd, San Diego, California 92121.

FISH SAMPLING -/ ̂/ •>
' 7 '-. •"Downstream Area •+}

Fish were captured using the electroshocking equipment for
approximately 1 hour in the downstream area on September 14,
1983. No effort was made to obtain quantitative data on the
fish present.

The planned goal was to capture five individuals from five
different species. One species was to be a forage species
and four species were to be gc"*"â fish. An effort was made
to capture fish within species >. ̂ t were generally the same
length.

During actual sampling, 24 individual fish representing 8
species were caught and saved for tissue analysis.
Descriptions of these fish are summarized in Table 2.

Upstream Area

Fish were captured using the electroshocking equipment for
approximately 1 hour in the upstream area on September 15,

-3-
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